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THREE YEARS IN THE MAKING, 


DLOGICAL BREAKTHROUGH, 


AN ENGINEERING MARVEL. 


THAT CAR'S NO SLOUCH, EITHER. 


W/ hen we set out, some three years 


aso, to create the new éeneration 
of MultiSyne® monitors, we made a few broad 
assumptions. One, engineers are incredibly 


discriminating. And two, designers are undeni- 


performance* On-Screen Manager (OSM ag 


dives you control of everything from screen 
geometry to color temperature. We're also the 


first to offer ACCESS. bus technology in mon- 


itors, the industry standard for connecting 


ably particular. Given the scrupu- 
lous nature of people who use a 
computer to create, our monitors 


had to be the clearest. brightest. 


most precise instruments ever to 


ie" : 


Color Temperature 


i Mi q 
“i 
128 3 


peripherals. Simplify cabling by 


connecting ACCESS.bus compati- 


ble peripherals through the moni- 


tor** MonitorManager™ soltware 


@: 


dives you command of color. power 


Image Manager software lets you use 


sit atop a desk. 

Introducing the MultiSyne XP Series 
of computer monitors from NEC. 

The XP Series features superior screen 
performance to help your work look erystal- 
clear. It is the first with Microsoft® Plug and 
Play compatibility, eliminating configuration 


headaches while automatically optimizing 


ACCESS. bus technology to control sereen 


image from your keyboard and mouse. 


management, resolution switching 
(for Maeintosh®), and image control. We back 


it all with a three-year limited warranty. 


For information, call 1-800-NEC- 


INFO. For information 


SEE, HEAR 


sent to your fax, call AND FEEL THE 


DIFFERENCE. 


1-800-366-0476. Ask 


NEC 


for document 9701. 


*When used with Plug and Play compatible hardware and Microsoft Windows™ 4.X, 
** Requires use of ACCESS. bus ada ter, available se arately from NEC, or any ACCESS. bus com atible computer. 
P P : ) Pp P 
Sports car modeled in AutoCAD with AutoSurf. Car and scene (inset) rendered in AutoVision by Yann Bertaud of Autodesk Marketing Support. All images composited in Adobe PhotoShop. 
MultiSyne isa registered trademark and OSM and MonitorManager are trademarks of NEC Technologies. Inc. Other trademarks are property of their respective owners, ©1994 NEC Technologies. Ine. 
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Price 1s no hurdle. 


$9 995, 


Introducing the new 
HP DesignJet 220 
inkjet plotter. 


Now, for just $2,995, you can make the 
leap to a large-format monochrome 
plotter from Hewlett-Packard. The 
new HP DesignJet 220. It gives you 
D-sized plots in under three minutes. 


Suggested U.S. list prices. Price does not include optional legs and bin. UG/Photo plot courtesy of EDS Unigraphics. ©1994 Hewlett-Packard Company. 


600-dpi-quality crispness. And, with 
the addition of optional legs, the 
HP DesignJet 220 converts from a 
desktop to a free-standing plotter. 


If you require larger plots, you may 
consider the E-size HP DesignJet 220. 
Only $3,995. 


For an output sample, or the name 
of your local HP demo dealer, call 


1-800-851-1170, Ext. 8875. 
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93 Engineering Visualizations s+esesescccesccccccceces 


‘The number of players in the visualization market is surprisingly ; 
large for a market that’s still relatively small. As traditional | | * 
providers of FEA postprocessors enhance their own offerings with 
added graphics capabilities and more open architectures, we can 
: expect to see the competition in this market increase. In the 
meantime, the benefits of engineering visualization are already 
ois realized today. ° By Stephen Porter 


Jy “934, Graphical Treasures on the Internet 


YY 
o 

: If you've never thought of using the Internet as a graphics 

. resource, maybe you should reconsider. Although the Internet can 

® be somewhat daunting to first-time users, if you learn how to use it 

: properly you'll find a host of resources—from graphics, to software 
.  =—=SsprOgrains, ie technical advice—right at your fingertips. * By Bridget Mintz Testa 
° 
® 
Ae 


Special Report: 
44 Exploring the Options Beyond 3D Studios ***+*> 


Animation experts universally praise Autodesk’s 3D Studio as a 
quality modeling and animation tool with a robust range of features. 

But despite 3D Studio’s success, it’s far from being the only PC- 
based modeling and animation program available. And as one 
might expect in such a promising market, quite a few vendors 
hope to cash in on the rising demand for PC-based modeling and 
animation. * By David Pope 


Pk oR to yr 1 5 


Editor’s Note 4 
Spotlight: News & Products * AutoCAD 13, Windows NT workstations, Alias’ 6 
PowerAnimator V6.0 
Tech Watch * Museum of Natural History comes alive with graphics 15 


¢ Virtual reality helps steady the gait of Parkinson's patients 
¢ Experimental software visualizes large CAD databases 


Portfolio * Designer/illustrator Peter Kroko 58 
User Focus * Pinball wizards, get ready for the ride of your life! 63 
¢ FEA and visualization tools help engineers study impact 
of World Trade Center bombing 
User Snapshots * Building a submarine with CAD 64 
¢ Special effects transform ad for Spanish TV 
¢ Artist turns to pen plotter to produce innovative 
form of fine art 


Designers at Intelligent Light (Lyndhurst, NJ ) 


created this month’s cover image, which de- Model Shop * Constructing a complex, organic model with NURBS _ 67 
Reviews * Adobe's Premiere version 4.0 72 


picts the compressible internal flow in a 3D 
turbine impeller. Designers analyzed the image 
using the VISIUN program from NREC 


¢ Xitron’s XCAD for 3D surface modeling in Windows 
¢ KPT Bryce for the Mac from HSC Software 


: : Se Product Guide * Rapid prototyping systems 76 
(Woburn, MA) and displayed it using Intelligent er Pia OA det crew 73 
Light’s FieldView software. For more on engi- Boece 82 Events 87 


neering visualization, see page 23. 
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The People 
Behind the Redesign 


Last month, when we unveiled the new look of CGW, I used this space to explain 


some of the aspects of the redesign and some of the reasoning behind it. I'd be 
remiss, however, if I didn’t also take some time to thank the people behind the 
scenes who made the redesign happen. Redesigning a magazine is a huge 
undertaking, and it doesn’t occur without a hearty expenditure of blood, sweat, and 
tears. So let me take some time this month to thank those involved. 


First of all, thanks to Jan Horner and Bruce Sanders, who were the primary 
creative forces behind the redesign. Jan is CGW’s long-time art director, and Bruce 
is a freelance graphic designer who we brought in from the outside to lend a fresh 
perspective to our task. Working together, these two took the long list of general 
goals, suggestions, thoughts, hopes, and concerns generated by the editorial 
department and produced the new look that we think does such a great job of 
fulfilling our mission. 

The process of creating the new look was an iterative one, to be sure. There 
were first attempts and second attempts, guessing and second-guessing, group 
discussions, and long hours spent in front of computer terminals futzing over the 
details. Anumber of people from Jan's design staff participated in this process at 
various points in time, with one of the most significant participants being Nancy 
Tichanuk. She was particularly helpful during the creation of our new cover design, 
and in fact, she is now our official cover art director. 

On the production side, thanks go to Mari Rodriguez and Wendy Wood, each 
of whom had to shoulder extra workloads to get the redesign implemented and out 
the door. Wendy in particular spent many long nights at the office during those 
final weeks as we were racing to meet our shipping deadlines for the October issue. 
The job of creating new templates and finding solutions to last-minute problems 
and overlooked details fell to her, and she handled the stress exceptionally well. 

And finally, thanks to the individual 
CGW editors—Audrey Doyle, Diana 
Mahoney, Donna Coco, and Barbara 
Robertson—who did much of the 
brainstorming and haggling over of the 
ideas that formed the foundation for the 
redesign. In addition, like Wendy, they 
also spent a number of hectic weeks 
actually implementing the redesign— 
racing against deadlines as they struggled 
with new copy-fitting dilemmas and 
unforeseen design problems. 

All in all, it was a long process. While 
we still have a few kinks to iron out, I’m 
pleased with the end result. And we hope 
you, our readers, are pleased as well. 


Stephen M. Porter 
Editor 
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Save Your PC 


Animation From Being 
Eaten Alive. 


You know how an animation can 
take on a life of its own. 
Sometimes it takes forever. Or it 
costs too much. Or a tape 
machine mistakes it for lunch. 

The DPS Personal Animation 
Recorder’ solves these and other 
animation-production problems 
for just $1,995. The IBM PC® 
compatible DPS Personal Animation 
Recorder complements all 3-D 
applications which generate 24-bit 
image files, including 3D Studio® 
and TOPAS Professional. 

With the DPS PAR,” you can 
digitally record your animations 
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onto a dedicated hard drive* and 
play them back in real time. 
Which means you can create 3-D 
animation without the expense 
and aggravation of single frame 
tape decks. 

Because the Personal 
Animation Recorder operates in a 
totally digital 4:2:2 environment, 
you can master an infinite number 
of first-Seneration tape copies. 
Component (Betacam® MII®), 


DIGITAL 


PROCESSING SYSTEMS INC. 
If you want to look your best 


S-Video (Hi8°/S-VHS) and 
composite video outputs are 
standard. For rotoscoping, just add 
a DPS VT-2600 TBC card to capture 
live (60 fields per second) video on 
the PAR’s hard drive. 

Rescue your productions from 
the jaws of traditional animation 
systems for a fraction of the cost 
with the DPS Personal Animation 
Recorder. 

Call for a free copy of our DPS 
PAR demo tape. Dealer and OEM 
inquiries welcome. 


DIGITAL VIDEO 


In the US. call (606) 371-5533 Fax: (606) 371-3729 ¢ In Canada call (416) 754-8090 Fax: (416) 754-7046 


*Hard drive not included. DPS Personal Animation Recorder™ and DPS PAR™ is a trademark of Digital Processing Systems, Inc. Hi8® and Betacam® are registered trademarks of Sony Corp. 
MII® is a registered trademark of Panasonic Broadcast. IBM PC® is a registered trademark of the IBM Corp. 3D Studio® is a registered trademark of Autodesk, Inc. TOPAS Professional™ is a trademark of Crystal Graphics, Inc. 


Microsoft 
Merges With 
Altamira 


In a move it says will 
strengthen its position as a 
leading supplier of digital 
media authoring tools, 
Microsoft (Redmond, WA) 
has merged with Altamira 
Software Corp. (Mill Valley, 
CA). Altamira founder and 
graphics pioneer Dr. Alvy 
Ray Smith will join Microsoft 
as Graphics Fellow, while 
Nicholas Clay, Altamira’s 
vice president of technology, 
will join Microsoft as director 
of Architecture Development. 
Together, they will contribute 
to overall graphics and 
authoring tools architecture 
in Microsoft's Advanced 
Consumer Technology group 
in the company’s Redmond 
offices. Besides Altamira’s 
imaging technology, 
Microsoft's new Advanced 
Authoring Tools product unit 
includes the Softimage 
product line of 2D and 3D 
computer animation and 
visualization software and a 
family of multimedia 
authoring tools previously 
under development at 
Microsoft. 


Stock-Photo 
Agency Sues 
Corel and Its 


Contest Winner 
Stock-photo agency Tony 


Stone Images/Chicago Inc. 
has filed suit against Corel 
Corp. (Ottawa, Ontario) and 
its 5th Annual CorelDRAW 
‘World Design Contest 
winner, Stephen Arscott. 
The agency is suing 
Arscott for copyright 


Autodesk Unveils 
AutoCAD Release 13 


he newest release of AutoCAD not only 

offers more than 200 new features, 
including integrated 3D solid modeling and 
enhanced drafting and detailing capabilities, but 


| 


a RR ess 


also sports a revamped interface that promises 
to make Windows users feel more at home. 

Among the many drafting and design 
improvements in the product, AutoCAD Release 13 
features more versatile dimensioning capabilities, 
more intelligent associative hatching capabilities, 
TrueType and PostScript fonts, freeform NURBS 
and ellipses, and support for Windows OLE 
capability, which allows users to easily integrate 
video, animations, spreadsheet data, and word 
processing files into AutoCAD files. In addition, the 
product comes with an integrated, ACIS-based, b- 
rep solid modeler as well as enhanced rendering 
and visualization capabilities. Further, with Release 
13, users can now directly pass files to and from 
3D Studio. 

AutoCAD Release 13 will initially be available for 


infringement for entering in 
the contest what he claimed 
was an original design, but 
in reality was partially copied 


agency's 1993 stock-photo 
catalog. According to the 
agency, Arscott admits 
copying the photo for his 


} 


3 a 
Vedros’ ori 


The winning entry ginal 
from a photo by Nick 
Vedros, a photographer 
whose work appears in the 


contest entry, but claims he 
was unaware his entry 
constituted an infringement, 
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— Cash and prizes he received 


the DOS, Windows, and Windows NT operating 
systems. Those purchasing the CD-ROM version of 
the product will get all three versions on the disc. 
The CD-ROM version also provides users with 
online documentation. Release 13 is priced at 
$3750 in the CD-ROM format, $3995 for the 
diskette-based format. Release 12 users can 
upgrade for $495. ( 415-332-2344) 
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Poweriul Painting for 


Video Toaster Users 
Ve Toaster users have a professional 36-bit 
paint and image-enhancement application at 

their disposal. Called Alpha Paint, the application, 
available from InnoVision Technology, offers 24-bit 
painting, masking, and image-editing tools as well 
as a full 12-bit alpha channel for antialiasing, 
blending, and compositing. 

According to InnoVision, Alpha Paint’s single- 
monitor interface provides real-time, full-screen 
painting in 16 million colors on the Toaster display. 


Saying he believed his 
imitation of the photo to be 
legal based on the transfer of 
the image from one medium 
to another (i.e., photo to 
drawing). Despite this 
admission, Arscott has 
reportedly refused to return 
the more than $100,000 in 


seeking damages against 
Arscott in excess of 
$400,000 plus costs. The 
damage amount is based on 
the size of the prize and 
industry custom in regard to 
unauthorized use. Against 
Corel, the agency is seeking 
an injunction legally 
prohibiting Corel from using 
the design for any purpose 
and instructing the company 
to notify those who are 
unaware of the infringement 
to head-off future use. 


as part of his Best of Show 
placement and has not 
surrendered his Best of 
Show status. 

Tony Stone Images is 


The $699.95 program also features key 
translucency and soft-edge feathering effects over 
live video using the Toaster’s hardware Video 


Mixing Channel. 

Standard functions include Automatic 
Antialiasing with Outline and Soft Cast Shadows, 
Scaling, Texture Mapping, Airbrushing, Rub-Thru, 
and 3D Perspective Rotation. In addition, painting 


and enhancement functions include Oil Painting, 
Sharpening, Chalk, and variable Split-Screen 
Magnification modes. The program also offers a 


New Ga me- Group—the Virtual TV 
technology lets producers 
Development shoot scenes with a 


Technology 

A technology that lets PC 
game developers display 3D 
graphics with real-world 
video is now available from 
Warp California Inc. 
(Sausalito, CA). According 
to Warp—which was co- 
founded by Eric Gullichsen, 
founder of Sense8 Corp., 
and Susan Wyshynski, 
founder of The Vivid 


standard video camera 
equipped with a fisheye lens, 
then use the resulting 
footage directly in a 3D 
game. Because players are 
looking around inside video 
worlds, development costs 
are reportedly a fraction of 
those incurred when real- 
time 3D graphics are used in 
gaming applications. 

VTV runs at video rates on 


NEWS 


the key markets NeTpower is targeting for the workstations 
is the graphics-intensive MCAD market; one of the 
company’s key software partners is Parametric Technology. 
The workstations range in price from $5995 for an entry- 
level uniprocessor system to $15,995 for a fully configured 
multiprocessor system. The workstations are based on the 
Mips RISC R4400 and R4600 microprocessors and sport 
internal clock speeds ranging from 133 to 200MHz. They 
also incorporate PCI and 32-bit EISA bus architectures, 
built-in CD-ROM drives, and upward of 525M of disk 
space. (408-522-5116) 
CIRCLE NUMBER 208 


multiple Undo/Redo function. (510-638-0800) 
CIRCLE NUMBER 209 


Alias’ PowerAnimator 
V6.0 Offers 
CharacterBuilder, 
Particle System 
Generator 


lias has enhanced its PowerAnimator 3D 

NURBS-based content-creation system for 
games and interactive multimedia applications, 
making it easier for users to create lifelike 
character animations. Key to PowerAnimator 
Version 6.0, which is scheduled to ship by year's 
end, is CharacterBuilder, a set of tools that let 
artists easily and quickly impart to digital 
characters such lifelike behavior as smiling, 
speaking, and running as well as muscles bulging 
and skin creasing. 


any PC equipped with a Wh at’s N ew 
Standard VGA card; it can 

also achieve more than 70 on the 

frames per second on a fast Internet? 


Three new graphics-related 
services have been recently 
added to the Internet. 
Those interested in 
learning about lighting 
design and analysis using 
radiosity techniques can 
download an on-line 
bibliography of more than 
500 radiative transfer/ 
radiosity articles, papers, 


Pentium PC equipped with a 
PCI] SuperVGA card. Demo 
disks of the patent-pending 
technology, which requires 
no hardware, can be 
obtained by contacting Warp 
or Intel Multimedia Marketing 
(Santa Clara, CA). VTV is 
also now available from 
Warp for license for the PC 
platform. 


PRODUCTS 


and books. Released by 
Ledalite (Langley, BC) and 
3D/Eye (Ithaca, NY), the 
bibliography can be obtained 
via anonymous ftp from 
Lawrence Berkeley Lab's 
<hobbes.|bl.gov> file 
server as the Unix- 
compressed file/pub/doc/ 
RadBib94.Z. Those without 
ftp access can get a copy of 
the bibliography through 
Ledalite. 

CAD software vendor 
SoftSource (Bellingham, 
WA) offers Home Page, 
which brings stereograms of 
3D AutoCAD drawings and 
fractal images, among other 
things, to those surfing the 
Net. The images can be 
obtained via Mosaic, a 
Windows interface to the 
World-Wide Web (type 


hhtp://www.softsource.com/ 
softsource/index.html), or 
via anonymous ftp (type 
ftp.softsource.com). 

For art lovers, 911 Gallery 
(Minneapolis) offers an on- 
line art gallery. Using 
Mosaic, users can view 
images of artworks, then 
obtain prints of most of the 
images by contacting the 
gallery. 911 Gallery's 
address is 
http://www. iquest.net/91 1/iq 
_911.html. To find the gallery, 
access the World-Wide Web 
and conduct a subject search 


— for “art.” 911 Gallery can also 


be contacted via e-mail at 
etools@iquest.net. 
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Ink-Jet 
Technology 
Takes Market 
by Storm 


Ink-jet technology has taken 
the computer graphics 
market by storm in the last 
year, and its onslaught is just 
a hint of what’s to come in 
the next five years, 
according to Printer 
Marketrends 1994, a report 
released recently by BIS 
Strategic Decisions (Norwell, 
MA). The report goes on to 
say that sales of 
monochrome and color ink- 
jet printers nearly doubled, 
from 1.66 million units in 
1992 to about 3.29 million in 
1993, and that ink-jet 
revenues also rose 50%, 
from about $1.12 billion in 
1992 to more than $1.68 — 
billion in 1993. 


Superfast DEC 


Microprocessor 


According to Digital 
Semiconductor, a Digital 
Equipment Corp. (Maynard, 
MA) business, its Alpha AXP 
21164 microprocessor is the 
world’s fastest and highest- 
performance 
microprocessor for server 
and client systems. The new 
chip, which reportedly runs 
two to three times faster 
than Pentium, PowerPC, and 
MIPS microprocessors, is 
also the world’s first to reach 
or exceed 1 billion 
instructions per second. Two 
versions are available: the 
Alpha AXP 21164-300 and 
Alpha 21164-266. Both are 
targeted at high- 
performance graphics, 
imaging, and multimedia 
applications, among others. 


SPOTING ay 


CharacterBuilder offers an intuitive visual 
interface for matching a user-defined library of 
facial expressions to dialog contained in a digital 
audio track. Users can automatically generate lip 
sync using advanced signal processing routines to 
extract phoneme information from the digital 
audio track. CharacterBuilder also offers a tool 
called MotionSampler 2, which provides 
animators with immediate visual feedback 
concerning character motion and the interaction 
of characters with a surrounding set. 

As part of the new release, Alias also has added 
to the Digital OptiF/X portion of PowerAnimator a 
new particle system generator that lets users create 
interactions between particles and NURBS- or 
polygonal-based models in a scene, such as smoke 
emitting from a moving spaceship. Particle-system 
effects can be combined with other rendering 
techniques to create pyrotechnic effects such as 
flames and fireworks; users can also create 
camera animations through a particle volume. 

Also included in Version 6.0 is OpticalBench, a 
real-world digital camera lens package for 
matching digital imagery with live-action 
sequences. (416-362-9181) 


microprocessor 
implemented in 
SGI's POWER 
Challenge line of 
supercomput- 


Screen image courtesy NSF Eng. 
Res. Ctr. & Columbia University 


ers—combines 
256MFLOPS of 
graphics performance with 300MFLOPS of CPU 
performance. Prices for the system start at $46,000. 
SGI also has increased the clock rate of the 
150MHz Mips R4400 SC microprocessor to 200MHz 
and has introduced the 133MHz R4600 SC system, 
reportedly boosting the MCAD and animation 


application performance of its Indigo” systems by 
up to 40%. (415-390-5255) 
CIRCLE NUMBER 211 


Innovative Ink-Jet 
Plotter for CAD Market 


ummagraphics promises to broaden the 
market and applications for wide-format color 
ink-jet plotting in the CAD industry with its new 
SummiagJet 2C. 
According to the company, the 300dpi ink-jet 
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SGI Takes Indigo 


to Extreme 


ea Graphics Inc. is bringing real-time 
technical computing and analysis capabilities 
to the desktop with the release of its POWER 


Indigo* workstation. 


Designed to process large data sets 


interactively, the new workstation—which is 
based on the same 64-bit Mips RISC R8000 


Researchers 
Collaborate 
on Internet 


Researchers at the US 
Department of Energy’s 
Pacific Northwest 
Laboratory (PNL; Richland, 
WA) are using the Internet 
and a variety of new 
electronic communication 
tools to help build an 
electronic lab that will link 
researchers who are 
geographically separated. 
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According to PNL, the lab— 
which it’s calling a 
“collaboratory’—will use the 
Internet to provide 
researchers in the 
theoretical, computational, 
and experimental molecular 
sciences across the US with 
the necessary tools to see 
and hear each other, 
exchange notes, explore 
databases, examine 
published research, and 
simultaneously view data on 
the same computer screen. 


plotter features the only refillable and 


interchangeable tri-color (cyan, magenta, and 


yellow) and monochrome dual-cartridge system 


available, enabling users to custom-define color 


and/or monochrome output options for each plot. 
Also, the device's dual-cartridge system features 


an off-set printhead configuration, which lowers 


the plotter’s consumables cost and increases 
speed by enabling both cartridges to plot 


simultaneously. 


Available in D- and E-size models, the 


SummaJet 2C produces drawings with up to 32 


UltraSPARC 
Offers On-Chip 


Processing 

Sun Microsystems’ SPARC 
Technology Business 
division (Mountain View, CA) 
has unveiled a superscalar 
64-bit RISC microprocessor 
it claims is the first to offer 
on-chip multimedia support 
for desktop 
videoconferencing, real-time 
MPEG-2 decompression, 
video effects, and texture- 


mapped triangle rendering. 
According to Sun, initial 
UltraSPARC family members 
will range in clock speed 
from 140MHz to 200MHz; 
initial SPECint92 values will 
range from 200MHz to 
300MHz, and SPECfp92 
values will initially range 
from 250MHz to 350MHz. 
Product samples will be 
available early next year. Sun 
also offers a 50MHz chipset 
based on the SuperSPARC 
RISC microprocessor. These 
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ENTER A WHOLE NEW WORLD 
WITHOUT GETTING BOXED IN. 


WorldToolKit™ is the only virtual reality software 


system designed on the philosophy of OpenVR.™ 


Imagine aoe oe 


It’s portable across platforms, supports all leading VR 
peripherals, and is open to a growing list of data standards. 
Because it’s portable, you can start with a small investment at 
the PC level and add capabilities and performance as you go. 
WorldToolKit gives you a solid foundation for your investment in virtual reality. 
Join the world’s leading organizations who are discovering the very real benefit of cross-platform application 
development. From the corporate board room to the customer training center, from teaching a child about 
ancient history to exploring the surface of Mars, WorldToolKit can put virtual reality to work for you. 
Whether you need software tools, turnkey systems or consulting services Sense8 can help. 


Call us at 415.331.6318. Ask for our free white paper on OpenVR. 
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SENSE8 CORPORATION 


WorldToolKit is The World’s Leading Virtual Reality Development Software. 


Portable,'acrosscsilicon Graphies, Saniorewlett=PackKard, DEC, Intel, “Evans and Sweherlanda,and PowerPC, 


©1994 SENSE8 CORPORATION. WorldToolKit, OpenVR, and SENSE8 are trademarks of SENSE8 CORPORATION. 


chipsets are available now in 
5000-unit quantities for 
$710.15. 


Joint 
Developments 


Knowledge Adventure 
Worlds (New York City) and 
Landmark Entertainment 
Group (North Hollywood, 
CA) have announced a joint 
venture to design 
photorealistic and fantasy 
worlds for companies 
wishing to build a presence 
on the Internet, or for game 


SPOTIA(Gsay 


levels of grayscale support and user-definable line 
densities; it can also print eight primary colors 
and, with dithering, can produce up to 1 million 
secondary colors. The raster- and vector- 
compatible SummaJet 2C ships with 4MB of 
memory, expandable to 32MB. The D-size model 
costs $3499, and the E-size model costs $4499. 
(203-881-5400) 
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Ds Sane to Vox-L Inc., its Vox-L Workstation 
600s is the only volume-imaging workstation 
available that provides stereoscopic ray-traced 
visualizations directly from volumetric data. 


Kubota Unveils 
Action-Packed Accelerator 


ubota has introduced the ActionGraphics 
Kor the first product in its 
ActionGraphics line of 3D graphics 
accelerators. 

Priced at $2195 and designed for (65 sistema 
Pentium-based and other high- Br. 
bandwidth PCl-based PCs, the @ Dey 
ActionGraphics 300 provides all of its high- ; 
end features—including support of 24-bit true-color 
rendering and smooth dynamic manipulation of shaded 
solids and wireframe models—at 1280x1024 dpi. With 16- 
bit hardware Z-buffering and 16-bit double buffering, the 
board provides performance of more than 200K smooth- 
shaded triangles per second.(408- 748-8100) 


designers and others who CIRCLE NUMBER 213 
want to incorporate virtual 
reality into new products. 
Williams Entertainment 
(Corsicana, TX), the new 
home-video subsidiary of 
WMS Industries, will work 


with Atari (Sunnyvale, CA) to 


The system, which boasts multiple high-speed 
64-bit RISC CPUs and supports 24-bit true-color 
rendering as well as full opacity and density volume using accurate, ray-traced volume 
remapping, comes with two pairs of stereoscopic renderings; and the ability to manipulate volumes 
liquid-crystal viewing glasses that provide high- using a 3D cursor, so users can segment and 
resolution imagery with full depth perception. classify individual structures within the volume 
and make volume measurements. (617-937-8330) 
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Added features include dynamic progressive 
refinement, which lets users quickly navigate a 


sirata’s New Multimedia Authoring System 


Strata is known worldwide as a leader in 3D graphics software. Now 
you can use the 3D images and animation created in StudioPro in 
interactive titles! Create interactive videos, CD-ROM titles, presen- 
tations, and product demos using MediaForge, Strata’s full-featured 
object-oriented authoring system. Edit and insert presentation events, 
key strokes, mouse movements and times quickly and easily through 
the Script Development Editor. Provide user interaction through 
bounce bars, mouse area hyperlinks, active buttons, keyboard and 
touch screen branching and program-controlled branching. Use 
Mystro—a full-featured painting and animation module to create and 
manipulate images, fonts, and colors. 


Create animated sequences while taking only a fraction of your disk 
space through the WYSIWYG-path Animation Slideshow Editor. 
Create special effects including display fade, explode, curtain, and 
pour. Capture text and graphics screens in the Screen Genie module. 
No Size Limits - Ideal for CD-ROM titling! 
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Call 1-800-STRATAFX for a free demo disk! 


Strata Inc., 2 West St. George Blvd. St.George, Utah 84770 


STRATA’ 
MEDIAS ore 


We made 
SummaSketch | 

the best. 
You made it 
better. 


SummaSketch Ih 


The SummaSketch Ill Series is the next generation  — 
of the best selling tablet in the world. In fact, with over 
two-thirds of a million sold, more people sit behind a 
Summasketch than any other tablet. But being the best wasn’t 
good enough. We listened to your needs. Then we improved our 
A-button cursor, adding long-life switches rated at 10 million 
actuations. We increased accuracy and resolution. We even added a 
recessed area and overlay to hold templates and artwork in place. Some 
things didn’t change. Like our unmatched software compatibility. Our 
lifetime warranty. Free offer for an AutoCAD® AutoMASTER™ Template. 
Mouse, Windows”, Wintab and protected mode ADI* drivers. And the 
industry's easiest setup. No dip switches, no complex configuration 
software — just plug in Summasketch Ill and go to work. Thanks fo you, 
the best tablets in the world are now even better. one for yourself. 
Call 1-800-729-7866 for information or the name of your local dealer. 


pHi Gay | 
93 


CADalyst 


ra ICS. 18” x 12” size 
Unmatched compatibility Stylus for drawing 
Long-life switches 


© 1993 Summagraphics Corporation. All rights reserved. 
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COST EFFECTIVE ACCURATE PORTABLE FAST 


izer fh Polhemus represents a whole : ‘k or for complex menu interact 
f devices for accurately measuring objects in _all it takes to convert 3DRAW to a level 


pace. Only 3DRAW uses a patented : digitizing 3D objects. 


electromagnetic technology to precisely measure the position 3DRAW can output data directly into many of the popular — 
and orientation of the stylus tip in 3D space. CAD, graphics, animation, simulation and virtual reality 

_ This allows you to record not only the X, Y, and Z coordi- environments. Measure anatomical features for medical and 
nates but also azimuth, elevation and roll in places that would anthropological applications. Analyze and improve existing 
normally be hidden from a laser's line-of-sight. 3DRAW product designs. And much, much more. All for much less 
provides the most cost effective solution for capturing and than more restrictive alternative technologies. 
preserving every aspect of the most complex non-metallic Call (802) 655-3159 Ext. 234 for a FREE brochure. 
geometries. 3DRAW digitizer from Polhemus. The first true 3D digitizer. 


_ The portable 3DRAW may be used conveniently slanted as 


a conventional 2D tablet for digitizing intricate drawings and Po_LHEMUS 


First in the third dimension ™ 


One Hercules Drive, P.O. Box 560, Colchester, VT 05446 Phone: (802) 655-3159 FAX: (802) 655-1439 
Note: Virtual Reality Product of the Year - POLHEMUS FASTRAK”. “1994, Polhemus 
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_ bring enhanced versions of — 


Williams’ arcade games to 
the Atari 64-bit Jaguar — 


——— systemandhigh- 
performance PCs. Verbatim — 
Corp. (Charlotte, NC) and 


Sanyo Laser Products Inc. 
(Richmond, IN) plan to form 
a joint venture they claim will 


become one of the largest 


independent CD-ROM and 

_ audio producers in North 
America. Under the terms of 
an OEM agreement, SKY — 
Computers Inc. 
(Chelmsford, MA) plans to 


provide Datacube (Danvers, 


MA) with its SKYbolt 
Shamrock application — 
accelerators for use as the 
‘floating-point engine of 
Datacube’s MaxVideo image 
processing product line. 


News reported by Audrey V. 
Doyle, managing editor. 


IGHT 


TechWorks Rolls Out 
Five New PC Graphics 


Accelerators 5 
N ew from TechWorks is the ThunderBolt Series of 
DRAM-based graphics accelerators designed for 
use in Windows, CAD, multimedia, and video-game 
applications. | i 
The ThunderBoltPCIT2 and ThunderBoltPRO2 offer 
resolutions up to 1280x1024 at 256 colors; the PCIT2, 
which plugs into a 32-bit PCI slot, offers a bandwidth of 
up to 80MHz, while the PRO2, which plugs into a 64-bit 
PCI slot, offers a bandwidth of up to 135MHz. 
Meanwhile, the ThunderBoltVL2 and 
ThunderBoltVLT2, which plug into the 32-bit VESA 
Local Bus slot, offer resolutions up to 1280x1024 at 256 
colors; the VL2 offers up to a 135MHz bandwidth, and 
the VLT2 features up to an 80MHz bandwidth. Finally, 
the ThunderBoltISA, which plugs into a 16-bit ISA Bus 
slot, offers up to a 1280x1024 resolution at 16 colors and 
a 110MHz maximum bandwidth. 


The Series comes with a variety of drivers. Prices 
range from $169 to $399. (800-324-2171) 
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Canon’s Color 
Bubble Jet Takes on Laser 
Printers 


"8 anon Computer Systems’ new BJC-4000 color 
bubble-jet printer produces monochrome output 
at 720x360dpi and can print five pages per minute while 
delivering 360x360dpi color output. Furthermore, 
operating within Microsoft Windows, the BJC-4000 
prints up to 256 shades of gray and can use a palette of 
16.7 million colors. : 

For color document printing, users can replace the 
printer's BC-20 black-ink cartridge (which is equipped 
with 128 printhead nozzles) with Canon’s new BC-21 
four-color cartridge, a black tank and a tri-color tank, 
and a 136-nozzle printhead. According to Canon, 64 
nozzles are allotted for black ink and 24 nozzles each 
for cyan, magenta, and yellow. ‘The new Canon inks, in 
use for the first time with the BJC-4000, are moisture- 
and fade-resistant. 

The printer, which comes equipped with a 
Windows 3.1 driver, carries a suggested retail price of 
$549. (800-848-4123) 
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Products written by contributing editor Laureen Belleville. 


urselt 
compare tn rion and pictrouret 
petween J sree Saltiples! 


BELIEVE IT. DYE-SUB IS NO SUBSTITUTE 
FOR PICTROGRAPHY. Now there's a way to get color 


accuracy and type quality that are dramatically better than dye- 
sublimation printers. It's a breakthrough imaging process called 
pictrography. The PICTROGRAPHY® 3000 COLOR PRINTER delivers 
sharp, stunning color and clean, crisp type in less than two minutes. 


Developed by Fuji, world leader in photographic technology, the 
Pictrography 3000 uses an array of laser diodes to expose images 
in a single pass, eliminating banding and registration problems 
common with dye-sub printers. Since lasers offer much more 

precise pixel imaging than thermal print heads, the Pictrography 
3000 produces prints without blurring or fading color from pixel 


\ overlap. So you get consistent color originals every time, without the 


iil inherent variations created by dye-sub's thermal process. 


Optimized for computer graphics users by Itochu, our Pictrography 3000 offers PostScript compatibility and 
color management capabilities, including an integrated color calibrator. Itochu, one of the world’s largest 


companies, also offers a global network of service and support. 


SEE FOR YOURSELF. For your FREE pictrography samples, 
TECHNOLOGY 


call our Imaging Products Group today at 1-809-347-2484. 
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Theres A New Way Io 
Store And Hetrieve 

Digital Video in 
Heal Time. 


ntroducing The PRTeaee 


»~ 
fay 


spectra 6000 "Asal 
Disk Array, ff Se 


he 
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ut 
ul 
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Visual computing just got a whole lot easier. By taking an opposed to the old DDR capacity limitations of under a 
open system approach to storing and retrieving digital video, minute! ). Each array can provide up to 16GB of storage and 
Ciprico’s Spectra 6000 disk array delivers real-time san be combined with other arrays for additional capacity. 
performance together with unmatched flexibility. Spectra 6000's fault tolerant design and optional redundant 


power supply assure continuous on-line performance and no 


Seamless integration with Silicon Graphics workstations . 
loss of data. 


sive you the flexibility to switch between digital video 


applications, i.e. from paint to composite to animation to on- or For more information about the Spectra 6000 disk array— 
off-line editing. This impressive versatility eliminates the need the new way to store and retrieve digital video, call us at 
tor “dedicated use” digital disk recorders (DDRs) and can save 1-800-727-4669. 
you plenty. 
ee e In the USA In Europe: 

Spectra 6000's performance characteristics redetine the 2800) Campus Drive 7 Clerewater Place, Lower Way a 

concept of productivity. Standard SCSI-2 drives support real- Plymouth, MN 33441 Newbury, Berkshire RG13 4RI WU 
A Se ; Meets S86 are 1 800 SCSI-NOW (727-4669) England 

time data transfer rates. Plus, now you can work with storage in MN. (612) 35 were 

ror pee Pe See n MN: (612) 551-4000 (44) 635-873666 
capacities of several minutes of on-line digital video (as Fax: (612) 551-4002 Fax: (44) 635-871996 CIPRICO 
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A Layered Look 
for Optical 
Storage 


Researchers at IBM’s Almaden Research 
Center in San Jose, California, have 
developed an optical-storage technique that 
results ina 
tenfold increase 
in the storage 
capacity of CD- 
ROMs and 
other readable 
discs. In fact, 
with the 
technology, up to 6.5GB of data can be 
Stored on a palm-size disc. 

The disc-building methodology involves 
stacking from two to six discs on top of 
each other, with thin spacers separating the 
layers. By implementing translucent 
dipolymers on the disc surfaces and by 
changing the focus of the disc drive’s laser 
mechanism, data can be read from or 
written to any top surface. The multilevel 
discs, which maintain a very high signal-to- 
noise ratio, work in optical disc drives that 
have been only slightly modified. Another 
benefit: The cost per megabyte goes down 
for each surface layer added to a stack. 


3D Mouse Gets 
Right to the Point 


In the “what will they think of next” 
Category, a company called Kantek Inc. of 
East Rockaway, New York, has introduced 
the world’s first finger-based computer 
mouse. Called the Ringmouse, the wireless 
device uses infrared and ultrasonic 
technologies to track finger movements in 
front of the computer monitor and to control 
the pointing arrow or game piece, as the 
case may be, on the screen. The PC- 
compatible, two-button mouse, which slips 
over the fingers of either hand, works in a 
three-dimensional environment: The X axis 
is left to right; the Y axis is up and down; 
and the Z axis is backward and forward. 
The Ringmouse controller mounts on a 
computer monitor or notebook PC and 
plugs into any serial port. 


TECH 


WATCH 


Natural-History Museum 
Comes Alive With Graphics 
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A touch screen enables museum visitors to explore various scenarios for 
maintaining the natural resources of the Pacific Northwest. 


ime was, “multimedia” at a museum 

meant prerecorded audio tours of the 
exhibits. The new Pacific Northwest Mu- 
seum of Natural History in Ashland, Ore- 
gon, demonstrates what the term can 
mean today. The museum consists pri- 
marily of computer-generated, interactive 
exhibits that are designed to provide in- 
sight into the diverse ecosystems of the 
Pacific Northwest, including the Oregon 
coast, the high desert, and the region’s 
cascades and marshes. 

The goal of the various exhibits is to 
teach people about the region by appeal- 
ing to all of their senses. For example, vis- 
itors enter the museum through a vol- 
canic lava tube, with warm waves of air 
emanating from the molten lava flows. 
Another exhibit takes participants on a 
65-foot journey through a coastal rainfor- 
est, complete with a soft forest floor, cool 
temperatures, and animal sounds. 

When visitors enter the museum, they 
get a personalized ATM “passport” with a 
PIN number. This allows them to interact 
individually with kiosks connected to five 
different 486/33MHz PC stations distrib- 
uted throughout the museum. For exam- 
ple, using a touch screen, visitors make 
decisions about the draining of a water 


reservoir or the management of land dis- 
puted by environmentalists, farmers, and 
cattle ranchers. The display then shows 
the consequences of each choice through 
video narration and/or animated se- 
quences. “The object of the exhibit isn’t to 
judge, but to show people in an entertain- 
ing way what happens when they make 
these choices,” says David Carlson, an in- 
dependent producer who created many 
of the interactive exhibits in collaboration 
with Multimedia Resources Inc., a Port- 
land, Oregon-based media-production 
company. 

“This museum shows how nature 
works and changes over time. We show 
how people are part of the environment, 
not apart from it,” explains Jerry Price, 
development director of the 30,000- 
square-foot museum, which opened this 
past July and is the largest natural-history 
installation between Canada and Califor- 
nia. In addition to the interactive exhibits, 
videos located on large screens through- 
out the museum teach visitors about na- 
ture and biodiversity. 

Some of the exhibits are geared specif- 
ically to kids. For example, Bucky Beaver, 
a 2D cel-animated character, crawls out 
of the video screen and helps kids play 


COMPUTER GRAPHICS WORLD 


New Caligari trueSpace™ for Windows™ enables graphics, multimedia, video and design professionals 
to create advanced 3D graphics easily. trueSpace is a complete, integrated 3D production environment, 
offering organic modeling, fast photorealistic ray-tracing, and broadcast-quality animation. 


“The most impressive 3-0 graphics program I've ever seen. 


—Fred Davis, Windows Sources, 6/94 


“Video artists and multimedia produc- “Caligari trueSpace offers profession- 
ers who are looking for movie magic "Blends a terrific user interface al quality 3-D graphics in a package 
will be thrilled with the broadcast-quality and powerful features...” that combines ease-of-use with high- 
special effects that can be created easily —Harry McCracken, Digital Video, 5/94 power performance and a price that's 
with this inexpensive package.” a trueBargain.” 

—Luisa Simone, PC Magazine, 5/31/94 —Lynn Ginsburg, Windows, 8/94 


SUGGESTED. RETAIL PRICE 
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Best PC 3D Software 


(rueSpace—Powerful, Professional, Ysab/e 30 Graphics and Animation for Windows 


Caligari Corporation °* 1955 Landings Drive * Mountain View, CA 94043 ° phone: 415.390.9600 ° fax: 415.390.9755 


Copyright © 1994 Caligari Corporation. All rights reserved. Caligari and trueSpace are trademarks of Caligari Corporation. All other product and company names are trademarks of their 
respective holders. Flower by Steve Menzies. Cybernetic Assasin by Paul Safr. 
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games and understand water resource 
management. 

The various graphical and video ele- 
ments were accomplished with a com- 
bined production cost of less than 
$100,000, according to Carlson. “It’s a way 
to put together integrated and interesting 
programs, and to make the graphics ap- 
pealing and accessible,” he says. “When 


detailed, dynamic walk-through of extra- 
ordinarily complex models. 

“Normally, if we were to use big models, 
such as a chunk of Manhattan, it would 
take forever to generate a picture, and 
there’s no way you could plan for an inter- 
active walk-through or inspection of the 
model,” Borrel says. But the CADSight soft- 
ware achieves faster rendering and simpli- 


you ask people to make decisions and ___ fication of geometry at the expense of detail 


they see the immediate results, they’re 
more interested in the games they play. 
This is a good system because there is so 
much competing for visitors’ attention. 
With the interactive exhibits, we have 
people lining up four to five deep at each 
display.’—Arielle Emmett is a freelance 
writer based in Wallingford, Pennsylvania. 


A Tool to Visualize 
Large CAD 
Databases 


uppose 100 different design engineers 
ere working on models of a new car 
engine—and suppose the lead design 
team suddenly needed to put all the mod- 
els together and conduct a quick design 
review and verification with walk- 
throughs and fly-bys. While most large 
CAD databases today can’t be visualized 
in such a unified and interactive manner, 
researchers at IBM’s Hawthorne, New 
York, facility are developing software to 
handle visualization chores in a new way. 
Called CADSight, the experimental 
software is not a modeling tool. “It's a pro- 
gram to visualize large CAD databases by 
importing models from various sources, 
including CATIA, Pro/Engineer, and Auto- 
CAD DXF, among others,” says Paul Borrel, 
manager of 3D models and interactions at 
the company’s Research Division. “The 
main feature of the program is a simplifi- 
cation technique we use to reduce the 
amount of geometry required to display a 
particular viewpoint [of the model] during 
the motion of a walk-through.” The soft- 
ware allows the handling of very large 
amounts of data at interactive rates. By 
eliminating extra data points, for example, 
viewers get a more efficient, though less 
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= 


when motion or navigation is needed. 

“If you want to have the full or com- 
plete detailed model [of a still image], then 
you let the program go for it and take 
whatever time it needs to display the origi- 
nal picture that was out of the CAD sys- 
tem,” he says. “If you want to choose a 
viewpoint and navigate within the model, 
the program switches to automatic mode 
[which gives less accurate, more simpli- 
fied pictures].” The simplification is in- 
voked only during navigation through 
scenes. The objective is to be able to make 
unified visualizations of all of the models 


being created for a specific project. 

The CADSight software, which has 
been in development for two years, may 
ultimately be targeted at commercial me- 
chanical applications or architectures. 
Though IBM remains silent about its 
plans for the product, Borrel believes 
there is a ready market and the software 
is in good enough shape to move forward 
toward commercialization. If so, the 
product could represent a major advance 
in large-scale visualization and will likely 
find a warm welcome among commer- 
cial engineering users—Arielle Emmett 


Virtual Reality 
Helps Steady the 
Gait of Parkinson’s 
Patients 


| gia. of Parkinson's disease suffering 
from motor-control problems as a re- 
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sult of the condition may soon be walking 
tall with the help of a virtual-reality sys- 
tem referred to by its developers as “aug- 
mented reality.” Created by Tom Reiss, a 
former podiatrist and himself a Parkin- 
son's disease patient, in collaboration 
with the University of Washington 
Human Interface Laboratory (HIT Lab), 
the system uses a head-mounted display 
and piped-in video signals to deliver vir- 
tual visual clues that enhance the normal 
vision of Parkinson’s patients. 

For years, scientists have known that 
Parkinson's patients who develop walk- 
ing difficulties are able to walk up and 
down stairs with a normal stride and can 
also step over regularly placed objects on 
the floor. Reiss hypothesized that virtual 
visual objects would be just as useful as 
real ones in producing this effect. 

Using a 4-ounce head-mounted dis- 
play shaped like ski goggles, Parkinson’s 
patients in the HIT Lab actually see a 
near-normal visual field overlaid with a 
virtual track of bars—achieved via a 


video signal—spaced at normal stride in- 
tervals. The blocks apparently provide 
the visual stimulus Parkinson's patients 
need to “step over” them and walk with a 
normal or near-normal gait. “The blocks 


With the help of virtual visual cues, Parkinson’s 
patients are able to walk normally. 


appear to stimulate a more primitive 
motor pathway,” says Suzanne Weghorst, 
director of interface development at the 
lab. “They allow us to bypass the direct, 
conscious [stimulus/motor response] 
loop that people with Parkinson's nor- 
mally have.” The human visual system 


may also play a role in altering patients’ 
motor control, she says. 

The prototype system has worked 
with more than 20 patients in early test- 
ing, says Weghorst. “Ultimately you want a 
device that lets them run, walk, or do any- 
thing else in their visual field without oc- 
cluding that vision. Our objective now is 
to create a solution that works in different 
environments, is easy to use, and is af- 
fordable.” This will not be easy, because 
many of the components required, in- 
cluding a playback device, display, and 
storage, may not be sufficiently miniatur- 
ized as of yet. “Existing systems are still 
pretty bulky, and digital-video CDs aren't 
out yet,” says Weghorst. 

Weghorst believes the ultimate pros- 
thetic VR device will be a virtual retinal 
display. With such a system, Parkinson's 
patients may someday see a virtual track 
of objects displayed directly on their reti- 
nas. “This would give them a color-satu- 
rated overlay with a clear view of the nat- 
ural world,” she says.—Arielle Emmett 
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We just brought inkjet plotting 


Besides being a full-featured desktop check 
= plotter, our new TechJET Personal is an affordable, laser- 
down to SIZE. quality printer, too. 

A combination that should make it very 
popular, indeed. And one that'll put everything from 
complex CAD and desktop publishing documents to 
memos and oversized spreadsheets within easy reach. 

Its all thanks to a speedy inkjet print engine, 
delivering 360 dpi and flexible paper-handling options. 
Plug-and-play CAD connectivity through host-based 
interpreters. PostScript-language compatibility. 

And a price of just $699. 

For more information, just call your CalComp 


reseller, or 800-932-1212, ext 510 for a dealer near you. 


You'll see it’s a big idea. 
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And no small accomplishment. 


Toots ors or |-@ SS PCaICOMp 


A Lockheed Company 


CAD formats and 
PostScript®- language 
compatibility 


CIRCLE 12 ON INFORMATION CARD 


List price in U.S. dollars. PostScript is a registered trademark of Adobe Systems Inc. TechJET is a 
trademark of CalComp Inc. © 1993 CalComp Inc. 


HEICOMPUTER GRAPHICS WORLD DUENETRNIEZ 


ADVANCED 
FEATURES: 


Radial and rotatable 
linear gradients 
with multiple and 
repeating colors 


250 Truelype® 
fonts included 


Maintain object image 
quality even when scaling 


Cellophane and 
soft shadows 


‘ f Anti-aliased text, 
: graphics and images 


Image processing, 
including emboss, 
posterize, pixelize, 
soften, negative and 
high-contrast, flip/rotate, 
B/W (monochrome) 


24 or 32 bit with alpha 
channel support 


Illustration produced using AT&T Multimedia Designer. 


Mia THE FIRST RELEASE OF THE 
a Has the b f 
> MULTIMEDIA CREATION COLLECTION [AMIN 


aint (raster) programs 
AT&T—the company whose very name has spelled communications for P ( } BIG 


over 100 years is going to define the multimedia marketplace. Take a serious look at Transparent bitmaps 
AT&T Multimedia Designer for Windows NT™—the first member of our AT&T Multimedia Creation and polygons 
Collection.“ AT&T Multimedia Designer is powerful, fiexible and affordable. It's the best. Free Technical Support 
AT&T Multimedia Designer is a full-color imaging solution that creates 
graphics for multimedia, presentation, layout, print and photographic (Sai C1 Te 
applications. It puts leading edge creative power right at your fingertips, | 


along with the convenience of cross platform compatability with Intel, MIPS, | . — 
* ~ DOCUMENT 
Alpha and PowerPC. Call AT&T at our toll-free number 1-800-898-6544. 74 —\ fo © INTERFACE 
For a limited time save $500! | ee | (MDI) 
4a ey : : WINDOWS 
INTERFACE 


* Our goal with the Creation Collection is to provide a family of software that | | 
integrates graphic images, data, video, animation and audio for the purpose * 
of multimedia communications. 


THE DIFFERENCE IS AI&? 


RIO°®-D0S-based, 
Illustration and design 
software 


=i) 


VISIT US 
AT FALL 
COMDEX 


MULTIMEDIA SOFTWARE SOLUTIONS 


re PANORAMA- 
: 
CALL NOW! 1-800-898-6544 “1428 She od astiimedia 
RIO is a registered trademark of AT&T. All others are trademarks, or registered trademarks, of their respective holders. authoring software 


AT&T reserves the right to withdraw this offer at any time. 
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FalconRAID 


MOST WORLDWIDE RAID SHIPPED 


RAID LEVELS 0, 1, 3, 5, AND 7 

FROM 6GB oe CAPACITY 

100% FAULT TOLERANT 

REDUNDANT FalconRAID CONTROLLERS 

HOLDS UP " 28 DRIVES 

2-12 MINUTES OF ONINE DIGITAL VIDEO 

BOTH 3.5” AND 5.25” FORM FACTORS 

HOT SWAP, HOT SPARE, AUTO REBUILD 

REDUNDANT POWER SUPPLIES 

SUSTAINED DATA TRANSFER RATE OF 15-17 MB/SEC. 
FAST WIDE DIFFERENTIAL HOST FOR CHALLENGE/ONYX 


RACKMOUNTABLE OR TOWER ENCLOSURES AVAILABLE 


SUPPORT FOR 3 SEPARATE HETEROGENEOUS HOST SYSTEMS 


FalconFASTFILE 


EXCLUSIVELY FALCON DEDICATED FILESERVER 


wh 


THE UNIX UPGRADE SOURCE 


FOR SILICON GRAPHICS USERS 


1.6 TERABYTE CAPACITY 


HOLDS UP TO 10 DRIVES 


ATTACHES 26 DISK VOLUMES 


RAPID RESTART 


UNIX, DOS OR BOTH 


MENU DRIVEN 


UNATTENDED TAPE BACK-UP 


“AQ ETHERNET/FDDI/CDDI INTERFACE 


“Ml, TRANSPARENT NFS 


FOLLOW YOUR INSTINCTS 


CALL FOR CONSULTATION 


800 326 1002 


U.S.A. 916-928-9255 
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Virtual Reality Software 
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choice. Before you make any commitment to a VR system, examine the distributed, cross-platform 
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VR environments. 


Available for the complete Silicon Graphics family and the Hewlett-Packard series 700 workstations, 
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ENGINEERING VISUALIZATION 


term that often is freely 


applied to almost any in- 


tersection where the en- 
gineering process meets 
image creation technologies. 

But perhaps engineering visual- 
ization is a term most accurately 
applied when 
it’s used to 
refer to those software programs 
designed to visually analyze com- 
plex numerical and statistical data. 
Such visualization programs are 
used widely in a number of appli- 
cation areas ranging from energy 
exploration to atmospheric re- 
search to experimental analysis to 
remote sensing. In the field of engi- 
neering, they're used to visualize 
flow fields and stresses as well as to 
gain visual insights into the nature 
of complex data sets. 

Not all visualization software 


At the most graphical end of the 
spectrum are those packages that 
tend to define themselves as visual 
programming ~— environments. 
Three of the leading offerings in 
this niche of 


BY STEPHEN’ PORTER 


the market are 
IBM's Data Explorer, Advanced Vi- 
sual Systems’ AVS system, and Sili- 
con Graphics’ Iris Data Explorer 
program (which is now being mar- 
keted by The Numerical Algo- 
rithms Group). 

In some ways, these packages 
can be thought of as sophisticated 
postprocessing programs. Like a 
traditional finite-element analysis 
(FEA) postprocessor or a computa- 
tional fluid dynamics (CFD) post- 
processor, these programs are 
used by engineers and researchers 


solver. In fact, not only — 
do these programs ac- 
cept data from a range of solvers, 
they can also work with multiple 
types of data. 

This means that whereas a CFD 
postprocessor works only with 
flow-field constructs and an FEA 
postprocessor works only with FEA 
constructs, these visualization pro- 
grams work with both. The intro- 
duction of these types of packages, 
explains Chris Doehlert, senior 
manager of OEM partnerships at 
IBM, “generalized the idea of visu- 
alization. Before we came along, 
people had specialized postproces- 
sors that worked on a particular 
kind of data for a particular disci- 
pline. What we did was bring the 


Stephen Porter is editor of CGW. 


OMPUTER 


Increasingly, 
Northrop 
Grumman is 
using 
visualization 
software for pre- 
test analysis, 
allowing it to 
reduce the 
number of wind- 
tunnel tests that 
must be 
performed. Here, 
visualization is 
shown being 
used to analyze 
the design of a 
concept airplane. 
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Intelligent Light’s FieldView product, 


which is optimized for visualizing flow 
fields, is used here to display the 


Visual Kinematics’ 
visualization software 
is designed to provide 

sophisticated 
techniques for 
visualizing FEA results. 

Here we see a still 

snapshot of four 
animation frames from 
a large deformation 
analysis. 


internal flow in the intake manifold of a 
,|600cc centrally fueled gas engine. 


entire 


techniques into 
a shared space. Now, instead of just 
the traditional techniques used in 
your discipline, you have available 
to you all the techniques used by 
all the disciplines. 

“Let’s say I'm working on the 
wing of an airplane,’ Doehlert con- 
tinues. “I can take the CAD data 
that represented the physical ob- 
ject, I can take the FEA data for the 
stress inside the plane, I can take 
the finite-differences-method re- 
sults that represent the flow 
around the plane, I can take point 
test data on the surface of the wing, 
I can take image data from wind- 
tunnel tests, and I can bring them 
all into one context for viewing.” 

In addition, these packages also 
are more graphically sophisticated 
than traditional postprocessors, of- 
fering a wider range of visualization 
techniques, such as cutting planes, 
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library of 


streamlines, 
volume visual- 
ization, and isosurfaces, for 
visually exploring data. They 
also take advantage of graphics ac- 
celeration, which makes the inter- 
active manipulation of 3D models 
possible. 

The most significant charac- 
teristic of these particular pro- 
grams, however, is their visual pro- 
gramming paradigm. The idea 
behind visual programming is to 
give users an intuitive interface for 
building a visualization application. 
For example, says Doehlert, instead 
of being command-line-driven, 
these programs allow you to “put 
little boxes on the screen and con- 
nect them. You take the output of 
one and feed it into the next.” 

The idea, he adds, is to give 
users a simple way of analyzing 
their data using different tech- 
niques. Once an application is de- 
veloped for analyzing one data set, it 
can be saved and used for analyzing 
future data sets in the same way. 

“The advantage,” says Doehlert, 
‘is that dynamically and visually 
you can essentially program what 
you want to see. And by virtue of 
that, you are no longer constrained 
by what the postprocessor develop- 
er anticipated. You can do things 
they didn’t think you'd want to do 
with your data.” 

While the description makes 
the programs sound like toolboxes, 
Doehlert eschews that term. He 
prefers to think of the programs as 
environments for exploring data. 
‘We aren't just a library of mod- 
ules, as in a toolkit,” he says. “We 
are kind of a sandbox, a play- 
ground in which you can bring 
data in and do things with it ... ex- 
plore it. We provide a workshop of 
tools that are already connected to 


a programmable, in- 


one another 
terconnected set of tools.” 

These are tools, he adds, that are 
used by those who want to not only 
know the results of an analysis, but 
also understand the underlying be- 
havior that drove that result. To use 
a CFD analogy, they don’t want to 
just know the net drag over a Car, 
but they want to understand the na- 
ture of the flow—where there is re- 
circulation, where there is turbu- 
lence, where the onset of 
turbulences is, and so forth. The 
goal is usually not only to check to 
see if an existing design will hold 
up, but also to understand why it 
holds up. It’s the understanding of 
“why” that eventually can lead to 
better designs down the road. And 
it’s the collection of tools in one en- 
vironment that makes it possible to 
uncover that understanding. 

Not all visualization programs 
provide the visual programming 
environment, however. Wave- 
front's Data Visualizer, for example, 
does not provide that capability. 
“Data Visualizer,” explains Mike 
Wilson, engineering market man- 
ager at Wavefront, “is much more 
an out-of-the-box solution. We built 
the interface. We've optimized it for 
interaction for large dynamic mod- 
els, so we built the animation sys- 
tem into it as well as all of the view 
simplification tools, the menus, 
and the layout.” 

Where Data Visualizer shines, 
says Wilson, is in its sophisticated 
graphics capabilities and its ability 
to handle dynamic data. It's a prod- 
uct geared at creating animations 
that accurately reflect multidimen- 
sional, time-dependent data. To do 
that, Data Visualizer not only ac- 
cepts the kind of FEA and CFD data 
that the visual programming pack- 
ages accept, but it can also handle 
dynamic data supplied by mecha- 
nism analysis systems. That link 
makes Data Visualizer an ideal tool 
for simulating motion-based phe- 


nomena, such as the deployment 
of an air bag, the dynamics of a 
car's suspension system, or how 
photovoltaic shutters are deployed 
from a satellite. 

“Our bread is buttered by peo- 
ple who make images,” says Wil- 
son. “We're good for people who 
are working with a single data 
stream and just want to get pic- 
tures out and who want to use 
something right out of the box.” 

Perhaps one of the most suc- 
cessful companies in the engineer- 
ing visualization marketplace is Vi- 
Its PV Wave 
product also does not provide a vi- 


sual Numerics. 
sual programming environment, 
but it’s not something the company 
apologizes for. Like the other prod- 
ucts, PV Wave is an application de- 
velopment tool capable of working 
with a range of data types including 
FEA and CFD data. But rather than 
offering a visual programming par- 
adigm, PV Wave uses an interactive 
fourth-generation programming 
language (4GL) for application 
development. 

The advantage to that, says Dan 
Clark, manager of product market- 
ing at Visual Numerics, is that it al- 
lows users to do things that can't 
easily be done with a visual pro- 
gramming interface. For example, 
he says, when creating a large, mis- 
sion-critical application, the 4GL 
can handle conditional logic and 
branching in a way the visual pro- 
gramming environments cannot. 
“For some things, visual program- 
ming can be easier,” he says, “but it 
has less flexibility.” 

PV Wave also doesn't offer some 
of the interactive 3D graphics capa- 
bilities that the other packages do, 
but on the other hand, says Clark, 
“we do things those packages don't 
even dream of doing, such as hav- 
ing SOL-style tools for doing data 
subsetting. So you read in a data set 
with PV Wave, and then you can go 
in and subsample data points, in- 


teractively click on graphs and rub- 
berband a region of interest and 
then zoom in and capture just 
those data points or actually look at 
the numerical values underneath.” 
In addition, he says, the program 
offers advanced numerics and so- 
phisticated plotting capabilities. 

Elsewhere in the visualization 
world are other packages that are 
more highly specialized than these 
kinds of general-purpose visual- 
ization tools. For example, Intelli- 
gent Light's FieldView product is 
optimized for visualizing flow 
fields, while software programs 
from Visual Kinematics and Cardi- 
nalVision are geared at handling fi- 
nite-element analysis. Vital Images’ 
Voxelview software is targeted 
specifically at handling volume vi- 
sualization. MathWorks offers a 
technical computing environment 
that is especially strong in its nu- 
meric computation and visualiza- 
tion capabilities. 

All in all, the number of players 
in the visualization market is sur- 
prisingly large for a market that's 
still relatively small, and as tradi- 
tional providers of FEA postproces- 
sors enhance their own offerings 
with added graphics capabilities 
and more open architectures, we 
can expect to see the competition 
in this market increase. In the 
meantime, as the following user 
stories indicate, the benefits of en- 
gineering visualization are already 
being realized today. 
ee 

Ford Motor Company: 

The Visualization Lab 

Uses a Range of Software 


The Visual Engineering Lab at Ford 
Motor Company’s Alpha Simulta- 
neous Engineering Activity (Dear- 
born, MI) has probably done just 
about everything there is to do in 
the realm of engineering visualiza- 
tion—and used most of the leading 
software packages in the process. 


At Ford, engineers are working with visualization software to 
optimize car designs. Here, for example, Wavefront’s software 
was used to create a defroster simulation (top) that uses 
colored patterns—blue is cold and red is hot—to represent the 
clearing pattern on a windshield. The particle animation 
capability of the software was used to simulate the way the 
car’s air conditioning system would cause air to flow through 


the vehicle. 


The lab is a gold mine of visualiza- 
tion tools manned by one visualiza- 
tion specialist, Richard Pawlicki, 
who is on call to help Ford engi- 
neers and analysts with their visu- 
alization needs. 

Working under the direction of 
Dr. Howard Crabb, manager of the 
CAE Functions 
Pawlicki creates photorealistic pres- 


Department, 


entations of cars from CAD data- 
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An example of PV 
Wave’s usefulness for 
materials analysis is 
shown here, where the 
software is being used 
to analyze different 
properties of a rocket 
exhaust flame. 
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Wavefront’s ability to 
handle dynamic data 
was Critical for this 
high-speed simulation of 
the deployment of an air 
bag. The color 
represents the 
distribution of gas 
pressure on the air bag 
as it is deployed. Data 
for the simulation was 
generated using MSC 
software. 


With IBM’s Data 
Explorer software, 
users can create 
animations that, for 
example, will allow 
them to ride a 
streamline of air flow 
as it moves through an 
intake manifold. 


bases, simulates manufacturing 
processes, and shows exploded 
views for design reviews. He simu- 
lates vehicle crashes, graphically 
presents results of computational 
fluid dynamics (CFD) and finite-ele- 
ment analyses (FEA), performs 
packaging studies, and helps in- 
dustrial designers develop complex 
surfaces such as those for engine 
components. Much of his work 
eventually becomes a video, so 
writing and producing videos is a 
big part of Pawlicki’s job as well. 

The lab’s software toolbox in- 
cludes the entire Wavefront prod- 
uct line as well as Auto Studio from 
Alias and CDRS from Evans & 
Sutherland. CDRS and Auto Studio 
are his tools of choice for creating 
stylized surfaces, but when it 
comes time to make a final presen- 
tation, these data sets are also fed 
into the Wavefront system. “What 
Wavefront gives me is the ability to 
read in a variety of mathematical 
databases, so I can integrate vari- 
ous sources of information there,” 
says Pawlicki. 

The work of the Visual Engineer- 
ing Lab will eventually lead to more 


widespread use of visualization at 
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Ford, according to Pawlicki. Part of 
his work involves finding ways to 
apply the technology and then de- 
veloping pilot processes so others 
can implement it on their own. 

For example, Pawlicki devel- 
oped a visualization system using 
computational fluid dynamics and 
visualization software that may one 
day be used to optimize the air 
conditioning system of a car. Using 
visualization software, Pawlicki 
created the entire interior of a fu- 
ture Ford car—the seats, dash, 
steering wheel, door panels, wind- 
shield, and roof. 

That information was fed into 
the CFD package, where an analyst 
created an analytical mesh using 
the surfaces Pawlicki created as 
boundaries. The analyst applied dif- 
ferent forces and physical proper- 
ties to the model to study what hap- 
pened to particles when they were 
released from the air conditioner 
with ducts pointed in varying direc- 
tions and when they were operated 
under different fan speed settings. 

After the analysis was run on a 
Convex 3880 supercomputer, the 
results were transferred to Wave- 
front’s Advanced Visualizer and 
combined with the model of the in- 
terior to visually depict the tracks 
of the particles. “The analysis re- 
sults formed a database showing 
3D motion of particles throughout 
the interior compartment,” ex- 
plains Pawlicki. “In Wavefront, I 
added all the properties and mate- 
rials to the original model so it 
looked like the interior of a real 
car, then combined that with the 
CFD results. The result was a 
model you could visualize from 
anywhere, inside or outside, to see 


how air was flowing through the 


compartment.” 

The CFD database also con- 
tained temperature data, which 
Pawlicki added to the model, map- 
ping it to the interior compartment 
or to mannequins representing the 
driver and passenger. This made it 
possible to know the exact temper- 
ature anywhere in the car as the air 
conditioner was operated in 
different ways. 

In the future, when this sort of 
visualization is more common, en- 
gineers will use it to optimize their 
designs in software. Currently, in 
many situations, they must wait 
until development is far enough 
along to test a physical prototype. 
Ford doesn’t want to wait this long, 
so Pawlicki is now busy cloning the 
Visual Engineering Lab. ‘I’ve 
helped develop several other labs 
in different areas of the company,’ 
says Pawlicki. “The goal is that 
every area will have these capabili- 
ties and use them.’—Caren D. 
Potter, a freelance writer based in 
McKinleyville, California 
Se, ae 

Northrop Grumman: 

Visualization Tools 

Aid CFD Work 


Engineers at the aircraft manufac- 
turing company Northrop Grum- 
man Corp. (Los Angeles) are using 
a combination of CFD and visual- 
ization software early in the prod- 
uct cycle as an economical way to 
optimize designs. On a recent proj- 
ect involving the design of an en- 
gine nozzle, they investigated the 
performance of 38 different design 
iterations in software for 1/10 the 
cost of testing four prototypes in a 


wind tunnel. 

“In our efforts to reduce costs, 
we are less willing to jump right 
into a wind-tunnel test and more 
interested in using pretest analyses 
to find the best possible design,” 
says Bill Dwyer, senior engineer in 
the company’s CFD Development 
Group. Now, before a design ever 
reaches the wind tunnel, engineers 
simulate its aerodynamic perfor- 
mance using CFD, and then view 
the results using several engineer- 
ing visualization packages. This 
procedure allows them to refine a 
design's configuration more quick- 
ly and at far less cost than testing 
physical prototypes. “This form of 
analysis may not be able to give us 
an exact value for drag or lift, but 
given two different design configu- 
rations, it does a good job of show- 
ing the difference between them 


and showing overall design 
trends,” says Dwyer. 
The design optimization 


process begins with the transfer of 
a CAD model to a CFD grid-genera- 
tion package. Although it took a lot 
of work, Northrop Grumman has 
achieved a “well-oiled path for 
going from CAD to the grid-genera- 
tion software,” says Dwyer. “We can 
take the designer’s surfaces and 
start working on a [CFD] model in 
15 minutes.” From there, the model 
goes to the CFD solver, a product 
that started out as public-domain 
software from NASA but has now 
been modified so much by the CFD 
Development Group that it’s con- 
sidered a proprietary solver. 

After the CFD analysis is com- 
plete, engineers transfer the results 
to an engineering visualization 
package to display them in a way 
that makes sense. “We're working 
with computer models of airplanes 
and aircraft subsystems, so we get 
models that are prohibitively 
large,” says Dwyer. “For example 
I’m working on a model of a full 
airplane configuration that has 2.5 


million grid points and requires 
150s of disk space. When you run 
an analysis on one of these, you get 
back all this data that you have to 
reduce and make some kind of 
sense out of. The only way to un- 
derstand it is to use some kind of 
visualization software to turn it into 


pictures.” 

Three different visualization 
packages are used to display CFD 
results. Two are public-domain 


packages acquired from NASA: 
FAST (Flow Analysis Software Tool- 
kit) and PLOT 3D. The third is AVS 
from Advanced Visual Systems. 


IF YOUR 3-D MODELER 
CAN'T DO ORGANIC SHAPES 
LIKE THIS, 


Image courtesy of L.K. Oon, Globalseed. © 1994, Globalseed 


IT'S COMPOST. 


Here’s the straight poop: In the world of 3-D modeling, creating 
this kind of complex, organic shape would turn most applications 
into worm-food. But not MacroModel. 

For MacroModel, organic is not a problem. With its spline- 
based modeling system, short learning curve, Windows and Mac 
compatibility, and 15 decimal place accuracy, you can create anything from 
CAD-accurate product designs to cutting-edge art. And never break a sweat. 


So if you’re ready to make the jump from flat 2-D 


to the wide-open world of 3-D, call and ask for our 
MACROMEDIA 


MacroModel demo disk. On it, you'll see what 
separates us from the other guys. And see 3-D 

so realistic, it’s blooming incredible. 

Call Now For Your FREE Demo Disk 

*In Europe, call +(44) 344-76-1111. Outside the U.S. or Canada, call us at 1-415-252-2000 or fax us at 1-415-626-0554. 
MacroModel is a registered trademark of Macromedia, Inc. Macromedia and the Macromedia logo are trademarks of Macromedia, Inc. 
All other registered marks and trademarks are the property of their respective companies. ©1994 Macromedia, Inc. All rights reserved. 
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FAST and PLOT 3D are the “work- 
horses,” according to Dwyer, while 
AVS is used in situations where its 
programmability is needed. “AVS 
fills a niche for us because it is a 


programmable = environment,’ 


write customized visualization utili- 
ties for our special needs. For exam- 
ple, AVS has an arbitrary slicer that 
interpolates field data anywhere 
within the model. I wrote a utility 
that applies the slicer to the kind of 


Dwyer explains. “AVS has certain multiblock models we use here.” 


built-in capabilities which I use to Making CFD results under- 
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standable is only one role for the 
visualization software. It is also 
used as a means of verifying input 
before an analysis is run. Because a 
CFD model is really a model of the 
air space around the plane rather 
than the structure of the plane it- 
self, it is not easy to know if the air 
space is modeled accurately. The 
model is made up of many six- 
sided blocks, and the input consists 
of the boundary conditions that de- 
fine all six faces of every block. 
While it is possible to verify input 
by reading it line by line, this is a 
very time-consuming task, accord- 
ing to Dwyer. “On some models, 
this can easily take 20 hours.” 

The alternative is to check the 
input visually. Dwyer's group used 
AVS to write a program that looks 
at the boundary conditions for 
each face and then renders only 
those that lie along a solid surface. 
The result is a model in the shape 
of the airplane. If the engineers 
spot something that looks amiss, 
such as a missing or misplaced 
surface, they can go back to the 
input file and look for problems. 
This not only saves time, it helps 
prevent engineers from running a 
bad analysis and wasting computer 
resources. “This is just one exam- 
ple of where we used AVS to devel- 
op a visualization tool that we 
needed that didn’t exist before,” 
says Dwyer.—Caren D. Potter 
a EE Sook 

Sandia National Lab: 

Gaining Insights 

With AVS Software 


Sandia National Laboratory (Albu- 
NM) kicked off its 
search for visualization software 


querque, 


back in 1991, and finally settled on 
software from Advanced Visual 
Systems—the only vendor whose 
package measured up to all of the 
lab's criteria. Although still largely 
in the early implementation 
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ments simply by using icons On we 
your desktop. To print a file, just = ~~ 


of our best creative people, Max has the unique ability to find simple 


drag it onto a printer icon. To ~ Sohufions to otherwise complex problems. He consistently recognizes and 
change printers, just drop the file a 
onto a differen t printer icon works around obstaclés in order to maintain his procecn ey. and can easily 


motivate and inspire others to achieve. Not surprisingly, he often completes 


Advanced assignments ahead of schedule. But although he does tend to work quickly, 
raphics. : 

new applica- the results are eons In fact, his work is always clean and well thought 

tions that support ou. atisfinguished by an attention to detail. His conclusions ate-atways 


QuickDraw™ GX, you no longer a ees samt ot 

have to worry about things like ae ae sound and logical. And he always works efficiently, setting an oompiek for LS 
the proper kerning and justifica- == 
tion for a block of type. The set- 
tings are built into the fonts and 
handled automatically. 


effort and quality Srouehout the company. The kid te deserves a raise. 


a Employee's Signature 


©1994 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, Macintosh and “The power to be your best” are registered trademarks of Apple Computer, Inc. Mac, the Mac OS logo, Macintosh PC Exchange, QuickDraw and Stickies are trademarks of Apple Computer, Inc. UNIX is a registered trademark of UNIX System 


grade your career 


Print and view 
documents. 


Create files that 
can be opened, 
viewed and printed from any 
other Macintosh — even if the user 
doesn't have the application or 
fonts that were used to create the 
documents, reducing the need for 
multiple copies of software. 


Networking 
support. 
Built-in support 
for Ethernet and 
Token Ring has now been expand- 
ed to include support for TCP/IP 
the UNIX’networking protocol. So 
you can access information on 
just about any mainframe or 
minicompuler. 


Enhanced 
desktop. | 
Faster and easier — 
access to items in — 
your Apple’ menu. Track and 
retrieve your most recently used 
applications, documents and 
servers more quickly. Create con- 
venient, on-screen notes with new 
electronic Stickies.” 


Laboratories, Inc., a wholly owned subsidiary of Novell Inc. Windows is a trademark of Microsoft Corporation. 


Today, everybody keeps telling you to work smarter, not 
harder. Wouldn't it be nice if someone finally told you how? 
Introducing Macintosh’ System 75. The latest, greatest 


version of the Macintosh operating system. A series of more 


than 50 refinements, enhancements and 
improvements that will do more than simply 
MacOS change the way your Macintosh personal com- 


poet omiun puter works—they'll change the way you work. 


eine eine Making you more productive than ever. 

If youre in the business of publishing, System 75 creates 
a new standard for desktop graphics computing. 

It radically simplifies the printing process, providing you 
with a new, customizable print architecture and user interface. 

It gives you the ability to create, from any application, 
“portable” documents that then allow other users to print and 
view them without having the original program or fonts. 


It provides powerful type and text capabilities that, in 


conjunction with new applications, 
enable you to work with, display and 


print vir tually any typeface. : ‘ “a / 


ES powerful its easy 
ite 9: “ahaa Pete a 


work with DOS and Windows users. “pews fr acd 


And it even lets you easily share 


Ultimately, it’s all about giving you more of everything 
you buy a Macintosh for in the first place. More power. More 
performance. More simplicity. More Macintosh. 

For the name and location of an authorized Apple soft- 
ware reseller near you, call 800-538-9696, ext. 250. 


Because with the new power of Macintosh, there’ really 


no telling how far you'll be able to go. U 
The power to be your best? Apple = 
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Introducing GIGVIZ ": 
rendering that leaves 
everything else in the dust! 


You want something that'll put your 
design presentations in overdrive? 

GIG's lightning-fast visualization software, 
a unique combination of solid modeling 
and raytracing, will blow them away! 


Just imagine what your designs could look 
like; now imagine their impact on others! 
GIGVIZ™ makes this a reality - a 
photorealistic reality! It converts data 
from Pro/Engineer, ICAADS and other 
CAD applications (including DXF format) 
into truly stunning images. And better 
yet,you'll feel engaged and empowered 
using this highly intuitive software. 


Want to save time? With its modeling tools 


(including the ICAADS parametric modeler), 


texture mapping, multiple lightsources, 


raytracer and more, GIGVIZ"™ supports your 


concurrent engineering initiatives through 
speedy communications. Virtual mock-ups 
reduce iterations in the design/development 
process for greater throughput and cost- 
reduction. Add animation modules to put 
your creations in full dynamic motion. 


At half the price you'd expect for a high-end 
package, yet fully on-line supported, a 
smart investment. 


GIGVIZ" The shape of things to come! 
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USA 

ELECTROGIG, INC. 
50 OSGOOD PLACE 
SAN FRANCISCO, CA 94133 
TEL (415) 956 . 8212 

FAX (415) 956 . 8213 


EUROPE 
ELECTROGIG, BV 
AMSTEL 222 

1017 AJ AMSTERDAM 
NETHERLANDS 

TEL 31 (0) 623 . 3495 
FAX 31 (0) 622. 6801 


ASIA-PACIFIC 

ELECTROGIG, LTD. 

6 TH FLOOR 

KAM CHUNG COMMERCIAL BLDG. 
19-21 HENNESSY ROAD 

HONG KONG 

TEL (852) 528 . 6295 

FAX (852) 529 . 7835 
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stages within the organization, the 
software is now being used by 
about 100 designers and engi- 
neering analysts on a “full gamut’ 
of hardware, including Unix 
workstations and minisupercom- 
puters. 

Known primarily for its tradi- 
tional work in weapons design, 
Sandia has recently joined hun- 
dreds of other government con- 
tractors in seeking out dual-use 
systems that can be marketed to 
the private sector. While much of 
the laboratory's work is still funded 
by government agencies—the De- 
partment of Energy, for example— 
defense-related programs now ac- 
count for only about half of 
Sandia’s work. Some efforts with 
potential commercial application 
include energy research and nu- 
clear-waste transport and storage 
systems. 

That's where the AVS software 
comes in. In the process of design- 
ing nuclear-waste containers, for 
example, Sandia engineers often 
use the program's animation fea- 
tures to depict time-related phe- 
nomena inside a container in the 
event of fire or severe impact, such 
as might occur during a major ac- 
cident. Using solid-model and fi- 
nite-element data, the visualization 
software is typically employed early 
in the design stage to analyze 
stress, temperature, mechanical 
weaknesses, and other physical 
events, but may also be used in 
concert with prototype production. 

Because the program is still rel- 
atively new to Sandia, tangible ben- 
efits are still hard to measure. Nev- 
ertheless, says Larry Schoof, senior 
technical staff member, “it’s been 
almost impossible until now to see 
what's really going on inside a 
model over time” simply by analyz- 
ing solid models, finite-element 
mesh representations, and other 
traditional data. “This lets the engi- 


neer analyze the entire model—by 
slicing, for example—not just 
what's happening on the surface.” 
Schoof acknowledges that AVS 
software isn't a program that’s easy 
to use right out of the box, noting 
that, “it was hard to get our own 
data into the AVS interface. The 
methodology appeared to be intu- 
itive to the people who developed 
the program, but not to engineer- 
ing users. Right now, it’s probably 
more of a toolkit than a user tool.” 
Although commercially available 
algorithms designed to handle 
time-dependent data are now “not 


Advanced Visual 
Systems 


300 Fifth Ave. 
Waltham, MA 02154 
617-890-4300 
CIRCLE NUMBER 211 


CardinalVision 
Stafford Park 

8560 S.W. Salish 
Wilsonville, OR 97070 


903-682-3138 
CIRCLE NUMBER 212 


IBM 

Thomas J. Watson 
Research Center, POB 704 
Yorktown Heights, NY 10598 


914-784-7466 
CIRCLE NUMBER 213 


Intelligent Light 
1099 Wall St. West 
suite 387 
Lyndhurst, NJ 07071 


201-460-4700 
CIRCLE NUMBER 214 


The MathWorks 
24 Prime Park Way 
Natick, MA 01760 


908-653-1415 
CIRCLE NUMBER 215 


very effective,” he adds, he predicts 
that this capability will probably be 
included in future versions of the 
software. 

Still, Schoof is convinced that 
the AVS engineering visualization 
program will gradually take root 
throughout Sandia. And although 
some of Sandia's industrial clients 
have had less success in customiz- 
ing the software, he speculates that 
the use of the program has almost 
certainly helped Sandia line up 
new private-sector work.—Garrett 
DeYoung, a freelance writer based 


in Scituate, Massachusetts 


The Numerical Visual Kinematics 
Algorithms Group 883 North Shoreline Blvd. 
1400 Opus Place Suite B210 
Suite 200 Mountain View, CA 94043 
Downers Grove, IL 445-961-3928 | 
60515-5702 CIRCLE NUMBER 220 
708-971-2337 
CIRCLE NUMBER 216 Visual Numerics 
6230 Lookout Road 
Research Systems — ~ Boulder, CO 80301 
2995 Wilderness Place 303-530-9000 
Suite 203 CIRCLE NUMBER 221 
Boulder, CO 80301 
303-786-9900 Vital Images 
CIRCLE NUMBER 217 505 North 4th St. 
Fairfield, 1A 52556-2404 
Spyglass 515-472-7726 
1800 Woodfield Drive CIRCLE NUMBER 222 
Savoy, IL 61874 | 
217-355-6000 Wavefront = 
CIRCLE NUMBER 218 530 East Montecito St. 
Santa Barbara, CA 93103 
Tara Visuals | 805-962-8117 
929 Harrison Ave. CIRCLE NUMBER 223 
Suite 201 
Columbus, OH 43215 Wolfram Research 
800-458-8731 100 Trade Center Drive 
CIRCLE NUMBER 219 


Champaign, IL 61820 


217-398-0700 | 
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URAPHICAL 
TREASURES 
INTERNET 


Learn how to use the 
Internet, and you'll 
find a host of 
resources—from 
advice to graphics— 
at your fingertips 


n the spring of 1993, game 
developers at Tantalus Inc. 
had run aground in their at- 
tempts to design a tough fe- 
male char- 


acter for 
their futuristic 3D action 
game, Judgement: Phoenix. 
Graphically speaking, the 
weapons-dealing female con- 
vict was a fiasco. Nina Lus- 
sow, creative director at Tantalus 
(Key West, FL), explains, “Every ex- 
ample and animation we did of po- 
tential characters came across 
looking like a line- 
backer with hips 
dressed in tinfoil.” 
After exhausting 
other avenues, Tan- 
talus artists turned to 
the Internet, where 
their 
knowledge of its 


they used 
many resources to 
ultimately solve their 
problem. Maybe you never thought 
of using the Internet as a graphics 
resource; perhaps you should re- 
Bridget Mintz Testa is based in 
Houston, where she writes and 
consults on technology. She 
obtained all the graphics and 
conducted all the interviews for 
this article via the Internet. You 
can reach her via e-mail at 
brigittat@aol.com. 
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consider. The Internet contains a 
range of useful data, including 
graphics (all the graphics accom- 
panying this story came off the In- 
ternet), various 
software _ pro- 
grams, advice—you name it, and 
you'll probably find it somewhere 
on the Internet. 

“There are fantastic resources 


’ 


out there,” says Erich Haines, a 
computer graphics programmer at 
3D/Eye (Ithaca, NY). “For computer 
graphics in particular, there is in- 
formation on the Net which has 
almost no way to get published 
through print media. Improve- 
ments to existing algorithms, for 
example, have almost no formal 
channels other than the Graphics 
Gems series of books and the occa- 
sional Dr. Dobbs Journal article.” 
But on the Internet, says Haines, 
you may find an algorithm de- 
scribed in an article while wading 
through a newsgroup, or you may 
find the code for an algorithm free 
for the downloading. 

Today's Internet is actually the 
descendant of a 1960s US military 
experiment to build a computer 
network which couldn't be de- 
stroyed by enemy attack. Since 
then, the now nonmilitary Internet 
has expanded to every continent 
(even Antarctica), creating an inter- 
national network of completely in- 
dependent networks linked for 


communication. 


As you might imagine, with 
such an amazing breadth, the In- 
ternet can be somewhat daunting 
to first-time users. So let's start 
with a basic description of what the 
Internet is. Unlike commercial ser- 
vices, such as CompuServe or 
America Online, no one owns or 
controls the Internet. There is no 
“Internet Inc.” headquarters you 
can call to complain about prob- 
lems. All networks and individuals 
who form the Internet are there 
voluntarily: People generously offer 
their resources and expertise to 
the Internet community, and they 


may remove them if abused. 

Nick Fotis, a student in Athens, 
Greece, and a frequent Internet 
user, advises, “The most important 
thing to remember while traveling 
on the Net is that ultimately, you 
are dealing with humans, not com- 
puters. You cannot order them, 
and you have to behave within a 
certain ‘netiquette.”” 

One of the more popular meet- 
ing places for people on the Internet 
is in a “newsgroup.” A newsgroup is 
a voluntary discussion group in 
which people with common inter- 
ests come together to “talk” via post- 
ed electronic messages. There are a 


Alli 


reported 12,000+ newsgroups on 
the Internet, consisting of folks in- 
terested in extraterrestrials 
(alt.alien.visitors) to fans of novelist 
Anne Rice (alt.books.anne-rice) to 
animators who love cartoons 
(rec.arts.animation). 

Put the newsgroups together 
and you have the “Usenet,” one of 
the great Internet graphics trea- 
sures. The Usenet is actually the 
easiest place for a beginner to start. 
Plus, somewhere in the graphics 
newsgroups is an answer to any 
graphics question imaginable. 
(Note: Because every system is 
different, check with your specific 
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Artist Truman Brown used 
Internet freeware POV 
to render this image, 
which he calls “The 
DeathRoller.” After 
rendering the image, he 
used Aldus’ PhotoStyler 
for retouching. 


Pink Demon is a 
monster from Doom, 
another of the 
outrageously popular 
shareware games from 
Id Software. Id also 
created Wolfenstein, 
the most successful 
shareware game ever 
produced due in part to 
Id’s encouragement of 
third-party additions to 
the game. 


RAPHICS WORLD Ef 


Internet service provider for 
access instructions to Usenet.) 
Once in Usenet, the first news- 
should check is 
news.announce.newusers (pro- 


group you 


nounce the periods as “dot’). This 
newsgroup explains “netiquette” 
and other rules of the Internet 
depths. The basic guidelines are 
simple: Be polite and concise, and 
check other postings before you 
post a question. 

Once initiated, you can move on 
to the fun stuff—the graphics 
newsgroups. As with other topics, 
you'll find a variety of graphics 
newsgroups, such as those con- 
cerning multimedia (comp.multi- 
media) or advice on 3D design 
(alt.3d). Start with the granddaddy 
of all 
comp.graphics. “The comp.graph- 


graphics newsgroups, 
ics newsgroup is very high-traffic,” 
says John Grieggs, a long-time 
Internet user and a software devel- 
oper at NASA's Jet Propulsion Lab- 
oratory (Pasadena, CA). “It attracts a 
wide variety of postings, ranging 
from newbies [new users] wanting 
to know how to view a GIF [graph- 
ics file] to sophisticated profession- 
als wanting to discuss some very 
abstract concepts—and everything 
in between.” 

Steve Hollasch, a programmer 
at Kubota Graphics Corp. (Santa 
Clara, CA), recalls how he and a 
colleague once used comp.graph- 
ics to solve a problem. The col- 
league, says Hollasch, was trying to 
devise a quick method for deter- 
mining whether or not a polygon is 
convex. Initial forays on the Net 
yielded unsatisfactory responses, 
says Hollasch. But soon the discus- 
sion snowballed: About 15 people 
on several continents formed a 
group to attack the problem, taking 
the discussion off of comp.graph- 
ics to “protect” it, but still commu- 
nicating across the Internet via e- 
mail. First the group organized a 
testing platform, and then the 
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Before designers turned to the 
Internet's resources, this female game 
character (right)—developed by 
Tantalus Inc. for its upcoming game 
Judgement: Phoenix—ooked like her 
male counterpart. Designers used 
ideas from alt.cyberpunk as well as 
GIF images of pop-star Madonna to 
create the new figure: tough and 
strong, yet clearly female (above). 


whole problem became a contest. 
In the end, Hollasch says, “we 
ended up with a very simple, ele- 
gant algorithm which ran in linear 
time that we were all quite pleased 
with. We posted a summary of our 
findings and the ‘winning’ pro- 
grams back to the Net.’ 
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Not all graphics questions are 


this technical. For example, recall 
Tantalus’ quandary over its female 
character. Part of the problem was 
her costume: What does a tough, 
weapons-totin’ female from the fu- 
ture wear? ‘To get an answer, Tanta- 
lus artists started perusing alt.cy- 


Internet Acronyms and Terms 


e-mail: Electronic mail, used to send and receive 
text and specially formatted graphics across 
networks; can also retrieve files from some Internet 


archives. 


FTP addresses/directories: 


A complete FTP 


address and directory listing looks like this— 


example.exam.exa/Subdir/subdir/sub. The actual 


FTP address is “example.exam.exa’’: callouts 
between slashes are separate directories. 


FAQs: Frequently Asked Questions, documents 


compiled by users to reduce redundant questions. 


FTP: File lransfer Protocol, both a protocol and 


Telnet: A protocol that lets you 


remotely 


access/log into other computers to manipulate files 


or to run executables —BMT 


command used to transfer text and binary files 


between computers on the Internet. 
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Texturing and Modeling 


A Procedural Approach 


Ebert/Musgrave/Peachey 
Perlin/Worley 


This book comprehensively covers procedur- 
al rendering, modeling, shading and textur- 
ing and is a useful resource for those who 
create rendering systems, shaders, and ani- 
era mations. Written at a usable level by the 
developers of the techniques, the authors 
explain how the techniques work, as well 
as how to design new functions. The book 
also covers procedural modeling of gases, 
hypertextures, mountains, and landscapes. 
October 1994 
Hardcover, $49.95, 332 pp. 


ISBN: 0-12-228760-6 
Includes one 3.5” disk 
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Video Compression | 
for Multimedia ‘simaagge 


Video Compression for 
Multimedia 


Jan Ozer 


A Practical, hands-on book for learning and 
creating video compression on a PC. The 
book covers all of the newest video tools 
and standards, including, JPEG, MPEG, 
Fractals, Vector Quantization and Wavelets. 
November 1994 


Paperback, $39.95, c. 300 pp. 
ISBN: 0-12-531940-1 


ENCLOSED 


SOUND ror 
VIRTUAL REALITY 
AND LAULTIMEDIA 


DURAND BEGAULT 
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Books 
CD 


fom AP PROFESSIONAL 


Available From Your Local Bookseller 
(800) 3131-APP FAX: (800) 336-7377 


For International Callers 1-407-345-2525 


©1994 by AP PROFESSIONAL. Prices are subject to change without notice. All Rights Reserved. RYAN/JM/ST/APP 24114 11/94 
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The AP PROFESSIONAL Graphics. 
CD-ROM Library 


The most convenient ze for cross-referenc- 
ing our most popular titles, including the first 
three volumes of our bestselling Graphics 
Gems Series. Runs on Macintosh®, Windows®, 
and UNIX® machines. 
December 1994 


CD-ROM, $59.95 
ISBN: 0-12-059756-X 


CD-ROM 


LIBRARY 


From Pixels to Animation 


An Intoduction to Graphics Programming 
James Alan Farrell 


Learn graphics progr amming, from how 
a graphics monitor works to how to draw 3-D 
images. This book thoroughly explains the his- 
tory and innner workings of graphics theories 
and monitors, but also includes advanced top- 
ics for experienced graphics programmers. 

October 1994 


Paperback, $39.95, 676 pp. 
Includes one 3.5” disk. 


3-D Sound for Virtual Reality 
and Multimedia Applications 


Durand R. Begault 


September 1994 
Hardcover, $49.95, 293 pp. 
ISBN: 0-12-084735-3 


The GUI Style Guide 


Susan Fowler & Victor Stanwick 


October 1994 
Paperback, $39.95, c. 400 pp. 
ISBN: 0-12-263590-6 


ROMs 


e-mail: app@acad.com wy 
Ores 
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You can obtain both 
of these images, 
“Lionfish” and 
“Never on a Sundae” 
by artist Robert 
Mickelsen, from the 
Internet archive at 
Washington 
University in St. 
Louis. 


berpunk—an avant-garde science- 
fiction newsgroup—to see how its 
members imagined techno-wear of 
the future. “The apparel input from 
alt.cyberpunk helped us leave be- 
hind standard space suits and 
dress the players in ‘realistic’ deep- 
space attire,’ says Tantalus’ Lussow. 

Tantalus artists turned to the 
Net with a problem somewhat 
unique to their company. But not 
every question is this unusual; 
many questions are asked repeat- 
edly. To reduce the number of 
repetitive questions, some Internet 
users have created documents 
called FAQs, or Frequently Asked 
Questions. What makes these jew- 
els so valuable is that FAQs list not 
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only the questions, but their an- 
swers as well. 

JPLs Grieggs maintains the 
“official” comp.graphics FAO, which 
he posts weekly to several places, 
including comp.graphics, 
comp.answers, and news.answers. 
Fotis (from Athens) created and 
maintains the approximately 200- 
page Computer Graphics Resource 
Listing, which directs users on 
where to find answers to various 
questions; Fotis posts CGRL three or 


Internet Resources 


The Complete Idiot's Guide to the internet, 
Peter Kent; covers basics for novices. Alpha 
Books, $19.95 


Connecting to the Internet, Susan Estrada: 
explains dedicated vs. dial-up providers. 
O'Reilly & Associates, $15.95 


The Whole Internet User’s Guide & Catalog, 
Ed Krol; the classic Internet reference book. 
O'Reilly & Associates, $24.95 


For extensive archives of 
Internet FAQs:rtfm.mit.edu/pub/usenet/ 
news.answers/graphics 


POV images, miscellaneous: 
wuarchive.wustl.edu: for 3D raytraced 
images, check directories/graphics/ 
graphics/ray. Also ftp.uwa.edu.au in 
directories hall of fame and 
images of the month. 


four times per month to the same 
above-mentioned newsgroups. 
Patrick 
programmer at the Rochester 
Institute of Technology (Rochester, 
NY), a 3D (FAO. in 
rec.games.programmers to answer 


Fleckenstein, a 


created 


questions like, “How do I rotate an 
object in 3D?” and “How do I han- 
dle perspective?” Other FAQs 
in comp.graphics include Color 
Space FAO by David Bourgin, JPEG 
FAO by Tom Lane, and MPEG FAO, 
by Frank Gadegast. 

The Internet is more than ques- 
tions and answers, however. 
There's also the fabled archives of 
graphics, software, and games. As 
with the newsgroups and the FAQs, 
the number of archives and their 
contents are tremendous. Try 
starting with the graphics archives. 
Graphics, like other Internet re- 
sources, are posted randomly. 
(There is no “central listing” of In- 
ternet resources.) As such, your 
best approach is to simply log on 
and spend some time browsing. 

It was just this kind of browsing 


stereograms: 
sugrix.acs.syr.edu/3d/stereograms 


3D photorealistic graphics: 
princeton.edu/pub/Graphics 


NASA images: explorer.arc.nasa.gov or 
pubinfo.jpl.nasa.gov 


3D geometry files: 
ftp.kgc.com/pub/mirror/avalon 


ImageMagick: 
ftp.x.org/contrib/mageMagick2 3.7 tar.gz 
POV: alfred.ccs.carleton.ca/pub/pov-ray; or 
wuarchive.wustl.edu/graphics/graphics/ray/ 
pov-ray; or ftp.uwa.edu.au/pub/povray 
Xmof (in US): 
ftp.x.org/contrib/application/Xmogf 


Doom: fip.uwp.edu/pub/msdos/games/id 
Xconq: ocfberkeley.edu-BVMT its 


that helped the Tantalus artists 
solve the other half of their charac- 
ter problem: how to make her look 
strong yet female. Lussow says, 
“One of the Tantalus artists suggest- 
ed that we go into alt.fan.madonna 
to try and find a site for action pic- 
tures of her. His reasoning was that 
Madonna had the most developed 
muscular structure of an accepted 
feminine body.” 

As expected, alt.fan.madonna 
included a number of refer- 


ences to sites with images of 
the pop singer, which even- 
tually led Tantalus design- 
ers to Graphics Inter- 
(GIF) 
of Madonna. 


change Format 
images 
“Using them as a body 
reference, we were fi- 

nally able to create a female 
figure that was strong and believ- 
able,” Lussow says. 

In addition to the image archives, 
there are also extensive archives of 
software on the Internet. One such 
offering is Persistence of Vision 
(POV), a powerful ray-tracing pro- 
gram built on the bones of another 
freeware program, DKBTrace. 
David Buck wrote the original DKB- 
Trace, but the current leader of the 
POV development team is Chris 
Young. According to Buck, POV lets 
you create realistic 3D images from 
just the mathematical description of 
a scene. POV is available at no 
charge from three sites on the Net 
(see “Internet Resources’). 

Another free Internet program 
is ImageMagick, created by John 
Cristy at DuPont (Wilmington, DE). 
“ImageMagick is an X11 [X Win- 
dows-format] package for the dis- 
play and interactive manipulation 
of images,” says Cristy. The pack- 
age, which can input and output a 
number of graphics formats, in- 
cludes tools for image conversion, 
annotation, compositing, anima- 
tion, and creating montages. 

Stil another freeware program 


is Xmgf by Paul Hoad in Surrey, 
England. This program is a Motif- 
based interactive visualization tool 
that lets you display 2D and 3D 
graphics primitives, visualize 3D 
data ("I used it to model my Dad's 
new bathroom,” Hoad says), read 
CAD and other object-file formats, 
produce output formats such as 
Xfig and PostScript, and generate 
images in a variety of formats. 
Using Internet freeware makes 
sense on several grounds. 
Kubota’s Hollasch, also 
the author of two free- 
ware graphics pro- 
grams, says there is no 
inherent difference in 
quality between public-do- 
main and commercial soft- 
ware. And besides avoiding 
the cost of a commercial pro- 
gram, you also gain access to the 
program's source code. “Typically, 
source code is not available or is 
cost-prohibitive for commercial 
products,” says DuPont's Christy. 
“With the source code, you can fix 
any bugs you discover, add features 
you might need, or splice sections 
of the source code into an existing 
In fact, ImageMagick 
started out on the Internet as a dif- 


program.” 


ferent freeware program used to 
reduce 24-bit images to 8 bits, says 
Christy. 

But naturally, there are some 
disadvantages to using freeware. 
Says Christy, “Software on the Net 
may be buggy, support may be 
lacking, and a high computer skill 
set may be required to compile the 
software.” 

One of the more commonly 
cited drawbacks is the possibility 
that the downloaded freeware 
will contain a virus. Hollasch ad- 
vises, “Watch out for Trojan hors- 
es [hidden viruses that corrupt 
your system] and other assorted 
software traps. You usually only 
find this when you download ex- 
ecutables, though. I only down- 
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Introducing 3D Studio’ Release 4. Dont get us wrong, with all its enhance- 


ments, like inverse kinematics and fast preview rendering, 3D Studio could plaster this 


page with mind-blowing visuals. But features are only half the story. The other half 


is the fact that more plug-ins are coming out for it faster (about one a week) than for 


any other animation software. From the top names like Pennello™ from Xaos Tools, 


3D St udi io. 


changes every 
five days. 


Kais Power Tools® from HSC Software, and dozens of powerful effects by Schreiber Instruments. Which 
means you'll not only be doing things typically reserved for high-end workstations today, you'll be doing the 


hottest things in this magazine tomorrow. By the way, since a flat, static page is no way to demonstrate the 


power and flexibility of 3D Studio software for the PC, here’s a suggestion. Get a Free Video (gap) 


3D Studio plug-in guide and the name of your nearest Authorized Autodesk Multimedia Dealer | vy calling 
1-800-879-4233* and asking for VideoPak M205. Of course, if you were IN k 
to call your dealer and upgrade now, you'd find that very convincing, too. IN Ps \uLtO des 


*Outside the U.S. and Canada, fax us at 1-415-491-8311. 
© Copyright 1994 Autodesk, Inc. All rights reserved. Autodesk, the Autodesk logo, and 3D Studio are registered trademarks of Autodesk, Inc. All other product and company names are trademarks of their respective holders. 


load source code.” 

Most directories have an ex- 
planatory text file that tells you 
whether a file is source code or ex- 
ecutable. Also, says Hollasch, you 
can read source code, whereas ex- 
ecutables are usually binary data. 
As for Trojan horses, virus-checker 
software won't find them. Hollasch 
recommends talking to other users 
of the software via the Internet be- 
fore downloading it, because 
they'll let you know if they’ve en- 
countered any problems. But real- 
ly, your chances of coming across a 
Trojan horse are rare anyway, says 
Hollasch. “In practice, Trojan hors- 
es aren't a real concern—it’s pretty 
laughable, given some of the cover- 
age they've received.” 

Other Internet “offerings” that 
have received a lot of press—most- 
ly positive, in this case—are games. 
Id Software (Mesquite, TX) created 
the most successful shareware 
game in history by distributing 
Wolfenstein over the Internet. Id 
continued this tradition with its fol- 
low-up game, Doom. Both games 
enjoy tremendous commercial 
popularity as well. Tantalus hopes 


Shebs and others find most no- 
table about the Net. “My belief is 
that the utility of the Internet lies 
less in the repositories of source 
code and imagery,” notes Shebs, 
‘and more in its ability to facilitate 
cooperative communities.” 
Whatever your reasoning for 
logging on to the Internet, once on, 
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you ll have a vast source of con- 
stantly updated materials at your 
disposal. “For the experienced 
graphics user, the Internet is a 
matchless resource,” says JPLUs 
Grieggs. “If you do your basic re- 
search and then ask for help, you 
won't believe the quality [and quan- 
tity] of the help that’s available.” Gs] 
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CA), says sometimes he doesn't a ® Publishing Software 
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change the adventure-survival 
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This ts not atest. it’s an emergency. 
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Presenting the MultiSync Projection family. 
A reliable reflection of perfection. 


If you've ever been responsible for something like the image on the left, then it's time to panic. No doubt, 
it's the kind of thing that can make you scream. Fortunately, there’s an answer. The NEC MultiSync® 


Feature 6PGPLUS _ 9PG PLUS 10PG Projection Systems were built to prevent such 


15-65KHz | 15-93KHz | 15-92KHz , ba 
Application Mission Critical | ©Mergencies, not create them. The 6PG PLUS and th 4 
Light Output | 850 Lumens 1000 Lumens 9PG PLUS reproduce extremely bright, focused computer and 


video images. And the 10PG's larger 9” tubes provide remarkable levels of brightness and resolution. Each projector has 


a helpful built-in menu system, an RS-232 computer interface, and an easy-to-use backlit hand-held remote. Our projectors 


faithfully display all mainstream video and computer signals as well as ultra-high resolution signals from 


most computer workstations and graphics boards. In short, we've made the MultiSync projectors very 
reliable, because in the business world you can't call 911. But if you have any questions, you can call 


1-800-NEC-INFO. Or, for info via fax, call 1-800-366-0476 and request Document Me ‘a 
<s., No. 67401. The easiest projectors to live with for hours and hours: Ours. 
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MultiSync is a registered trademark of NEC Technologies, Inc. © 1994 NEC Technologies, Inc. 
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omputer-based modeling 


Autodesk’s 3D Studio is 
the unquestioned leader in 
the PC modeling and 
animation market. But 
there are other players for 
those looking for options. 


and animation are taking 
off. Driven by the success- 
ful use of animation in 
Hollywood, the rise of new 
forms of animation-based 
interactive entertainment, 


Sw andthe rapid advances in 
the technologies themselves, mod- 
eling and animation are riding a 
healthy growth curve. And no mar- 
ket is enjoying that growth curve 
more than the PC market. 

In fact, according to Robi Ron- 
carelli, author of the annual Ron- 
carelli report on the computer ani- 
mation industry and publisher of 
Pixel—The Computer Animation 
Newsletter 


Artist James 
Dowlen used 
the reflection 
and texture 
mapping 
features in 
TOPAS 
Professional 5.0 
in combination 
with Fractal 
Design Painter 
and Photoshop to 
create the 
chrome-like 
qualities in “The 
Reflective Eye.” 


(Toronto), the PC segment of the 
animation market is exploding. His 
latest report predicts that the total 
number of PCs used for animation 
will grow from about 50,000 to 
about 70,000 in 1994, compared to 
about 20,000 Mac animation sys- 
tems. The report also notes that 
while film/video production and 
broadcast TV are still major com- 
mercial applications, the use of 
modeling and animation in corpo- 
rate and industrial communica- 
tions is growing. 

Sitting at the top of this explod- 
ing market is 3D Studio from Au- 
todesk (Sausalito, CA), which by far 
owns the lion’s share of the PC ani- 
mation market. 

“3D Studio is the pacesetter,” 
Roncarelli acknowledges. “When 
Autodesk released 3D Studio, it had 
the right product at the right time. 
And it has kept up its momentum 
with good marketing and fast up- 
grades.” Indeed, 3D Studio Release 
4, announced this summer at SIG- 
GRAPH, was brought out by Au- 
todesk only one year after Release 
3. At the moment, Roncarelli esti- 
mates that 3D Studio owns about 
60% of the PC modeling and ani- 
mation market. The installed base 
of 3D Studio users was almost 
30,000 at the end of 1993, he says. 

Animation experts universally 
praise 3D Studio as a quality ani- 
mation tool with a robust range of 
features. With the introduction of 
Release 4, many feel Autodesk has 
continued to set the pace in PC ani- 
mation with the inclusion of such 
features as spline-based modeling, 
inverse kinematics, fast preview 
Based in Carlsbad, California, David 
Pope reports on trends in computer 
graphics and electronic publishing. 
He also operates an editorial con- 
sulting service for high-tech compa- 
nies. He can be reached via e-mail 
on AOL as dpope2 and on Internet 
at dpope@cris.com. 


rendering, perspective matching, a 
keyframe scripting language, and 
EPS support for high-resolution 
output on PostScript printers. A 
CD-ROM with prebuilt objects, tex- 
tures, and animations also comes 
with the software. 

In an effort to keep its competi- 
tors (and potential competitors) off- 
balance, Autodesk's Multimedia Di- 
vision has added dozens of new 
features to 3D Studio almost as 
quickly as they've been developed. 
Also, Autodesk has opened the soft- 
ware to plug-ins from indepen- 
dent developers and pro- 
vides marketing support 
for these plug-ins, which 
offer a variety of special ef- 
fects and modeling and ani- 
mation aids. The goal seems to 
be to make 3D Studio a “platform” 
in its own right, with an extensible 
architecture and open file format. 
Several of Autodesk's modeling and 
animation file formats have already 
become de-facto standards for file 
exchange. 

But despite 3D Studio’s success, 
it’s far from being the only PC- 
based modeling and animation 
program available. As you might 
expect in such a promising market, 
quite a few vendors hope to cash in 
on the rising demand for PC-based 
modeling and animation. While 
some of these vendors try to posi- 
tion their products as direct com- 
petitors to 3D Studio, others posi- 
tion theirs as complementary 
products—specialized tools, if you 
will—that can help round out an 
animator’s toolbox. 

To gain an edge, some vendors 
offer features 3D Studio lacks, 
while others have developed easy- 
to-use interfaces geared for artists 
and beginners. But almost all com- 
pete by offering their programs at 
one-quarter to one-third the price 
of 3D Studio. Several vendors sell 
their packages directly to users for 
as little as $300 as an “upgrade” to 


almost any 2D or 3D 

graphics program. Only a 
few, such as CrystalGraphics with 
its TOPAS Professional, are trying 
to compete in the same $3000 price 
range as 3D Studio. 

What follows is a look at six of 
the leading alternative players in 
the PC-based 3D modeling and ani- 
mation market. Besides providing 
summary descriptions of the pack- 
ages’ strengths, we've also talked to 
users to find out why they chose 
what they did. 

One thing we've discovered is 
that users have found certain fea- 
tures they particularly like. And the 
most important of these are the 
features used to build and map tex- 
tures to 3D objects, the animation 
tools provided, and the programs’ 
rendering quality and speed. But 
the actual checklist of features is 
far too long to be 


eanvere 


included here. To get information 
on the latest updates, it’s best to 
contact the vendors of the pack- 
ages you re interested in. Online fo- 
rums and bulletin boards are an- 
other good source of information. 

Finally, make sure you have suf- 
ficient hardware to run the soft- 
ware you plan to buy. For best re- 
sults, max out your RAM. 


FE" its Windows-based trueSpace 
package ($795), Caligari has de- 
veloped what it calls a “natural” 
user interface 


“GeeBee” © 1993 Randy Croucher 


The Decal module in 
Hash’s Animation 
Master played a key 
role in the creation of 
“GeeBee” (above). 
With it, users can map 
images on an object in 
a spherical, 
cylindrical, or planar 
fashion as well as 
place an image on an 
object from any view. 
Meanwhile, a plethora 
of features—including 
a smooth quad divide 
tool, point edit tools, 
and 2D Boolean 
functions—came in 
handy in the creation 
of “Steamroller in the 
Kitchen” (below). 


trueSpace users build 
models with splines and 
polygons; simple 
shapes such as spheres 
and cylinders can be 
twisted, bent, and 
molded into organic 
Objects via such tools 
as freeform deformation 
and point editing 
(“Metallic Monster” 
courtesy Paul Safr). 
Meanwhile, offering 
powerful 3D modeling 
tools, professional 
timeline animation, and 
fast, platform- 
independent rendering 
is Byte by Byte’s SOFT 
F/X (Technics turntable 
courtesy Stuart 
Ferguson). 


that enables artists, designers, and 


multimedia/video illustrators to 
work with scenes and objects in 
full 3D perspective space, manipu- 
lating objects in real time and 
shaping them as if they were made 
of clay. ACD-ROM with more than 
200 prebuilt objects and textures 
ships with the program. 

Unlike most other 3D modeling 
and animation packages, trueSpace 
doesn't divide modeling, animation, 
and rendering tasks into separate 
modules. Instead, it incorporates all 
of its features into a single interface, 
and users access each feature by 
clicking on an icon. Models can be 
built with polygons and splines, and 
simple shapes such as cylinders 
and spheres can be twisted, bent, 


and molded into organic objects via 
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such tools as freeform deformation 
and point editing. Users can create 
animations by dragging objects with 
a mouse, or to synchronize com- 
plex animations, they can use the 
program's visual time editor. Users 
can even create metallic, beveled 3D 
logos by selecting any TrueType 
font and typing the logo in perspec- 
tive space. Also, the package pro- 
vides four levels of anitaliasing, ren- 
dering in 24-bit color plus alpha 
channel, and up to 8000x8000-pixel 
resolution for slides. 

All of these features combine to 
create a program that users find not 
only powerful, but also easy to use. 

“The modeling interface makes 
it easy for me to create what's in 
my head,” says Terry Cotant of Reli- 
able Software Solutions (Livonia, 


MI), who uses trueSpace to create 
spots for television advertising, in- 
cluding animated logos, as well as 
to create real-world scenes and 
photorealistically retouch and alter 
objects, such as bottles and labels, 
for use in still advertising. 

“It saves time having [all of the 
program's features] in a single in- 
terface. You don't have to go to dif- 
ferent screens,’ adds 13-year-old 
Robert Riter, whose company, 
Megabyte Industries (Moravia, NY), 
is developing 3D graphics for a 
space game being produced by 
Texas-based Dark Force Produc- 
tions. The former 3D Studio user 
also appreciates the ease with 
which he can model objects, the 
ability to create realistic human ani- 
mation using trueSpace’s hierar- 
chical linking features, and the abil- 
ity to paint on objects with the 
program's paint tool. “Also,” he adds, 
“trueSpace renders incredibly fast. 
Wireframes are instantaneous.’ 

Echoing these comments is 
Christian Alston, whose company, 
Dakota Systems (Grand Forks, ND), 
creates 3D logos and animations 
for TV commercials for local com- 
panies. According to Alston, al- 
though trueSpace doesn't offer 
morphing, lens flares, and other 
lighting adjustments—features he 
would like to see incorporated 
soon—he is happy with the pack- 
age’s rendering speed. “trueSpace 
responds faster than any other pro- 
gram I've used,” he says. “There's 
no waiting around while images 


render.” 


H* has taken Will Vinton’s 
Playmation 3D character ani- 
mation software to new heights by 


hen the world asked for color, 

Canon responded with the 
revolutionary Color Laser Copier. 
Now Canon is answering today’s color 
needs with a visionary new generation 
of color solutions, the Canon Color 
Laser Copier 800 and 700. 

This new breed of copiers pro- 
duces images so sharp, so vivid, they’re 
virtually indistinguishable from the 
original, And Canon’s new copiers are 
highly productive, too. 

They make a swift seven full- 
color copies per minute on a variety of 
materials including card stock. 


©1994 Canon U.S.A.., Inc. 


Auto-feed OHP transparencies effi- 
ciently by cassette. Make multi-page 
documents effortlessly with the 
optional Recirculating Document 
Feeder and Sorter. And the Color Laser 
Copier 800 is the first color copier 
ever to offer Auto Duplexing for auto- 
matic two-sided copies. 

You can also transform these new 


color copiers into ultrafast, full-color, 


plain paper printers with optional 
print controllers and Intelligent 
Processing Units (IPUs), so you can 
make brilliant color output directly 
from your computer or network. 
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For a free Color Solutions Guide 
that will tell you more about the new 
Canon Color Laser Copier 800 and 
700, as well as the rest of our color 
copier line, call 1-800-OK-CANON. 
When the rest say you can’t, Canon 
says you can. 


Canon 
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Herrera modeling & animation 


Artist Karl Raade modeled and rendered “Blue Engine” in 3D Studio Release 4, then 
applied compositing and overlaying effects in Photoshop and Illustrator. 


we we merge hin 


This image is excerpted from an animation called Cyberlab 7, created by artist Dan Mapes for 
recording artists Stone Temple Pilots. Mapes modeled the shapes in 3D Studio and animated them 
to create lava-lamp-type effects. The animation was then projected onto two 20-foot-high lava 
lamps that were placed on either side of the stage as the band performed. 
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combining it with a range of new 
features and releasing it as a mod- 
ular, Windows-based program 
called Animation Master ($699). 

Playmation is based entirely on 
splines; even its animation chan- 
nels are controlled with splines, 
giving users control over such 
functions as depth of field, scaling, 
rotating, and lighting. Also, because 
Playmation runs on Windows as 
well as Mac, Amiga, and Silicon 
Graphics machines, users creating 
feature-length animations can 
build libraries of actions and char- 
acters with any version of the pro- 
gram, store them for reuse, and 
transfer them from one platform to 
another (an important feature for 
studios where more than one com- 
puter platform is used). 

Some of the new features Hash 
added to Playmation for the Ani- 
mation Master release include in- 
verse kinematics for building skele- 
tal-based motion; a materials 
editor with channel control for ani- 
mating procedural textures; and a 
skin-smoothing capability that 
joins parts without leaving a visible 
seam. Also new is the Decal mod- 
ule, which lets users map images 
on an object in a spherical, cylin- 
drical, or planer fashion as well as 
place an image on an object from 
any view, as they would a decal or 
sticker. Images can be mapped 
using five different techniques— 
standard, bump, transparency, dif- 
fuse, and specular. 

Of the program's many fea- 
tures, the fact that it’s based on 
splines is particularly appealing to 
a variety of users. 

“Because Animation Master is 
spline-based, it has a tactile quali- 
ty—that’s its primary strength 
against polygon modelers,” com- 
ments Allen Coulter of Coulter Stu- 
dios (Burbank, CA), who has used 
Animation Master to build set sim- 
ulations, character animations, 
and games and is now using the 


program to create characters for a 
video game being developed by Vir- 
gin Interactive. 
Greg Rostami, whose one-man 
shop Infinite Image (Tarzania, CA) 
provides 3D computer graphics for 
Artists at Mechadeus 
created the images at right 
and below for the CD-ROM 
game Daedalus Encounter. 
In total, the game contains 
80,000 frames—all of 
which were rendered in 3D 
Studio—producing about 
90 minutes of high-quality 


the special-effects industry, agrees 
with Coulter on the importance of 
spline modeling, stating that he 
particularly likes using Animation 
Master's patch-based spline model- 
er to create facial expressions. “You 
can start with a freeform wire 


mesh and build a face, adding con- 
trol points as glue to hold the wires 
together,” he says. “It’s an incredi- 
ble freeform modeling system.” 
Both Coulter and Rostami find 
the program's Decal module ap- 
pealing as well. “It's unique; you 
can put piles of maps on a single 
object,” says Coulter. “And it’s great 
for adding features like a pimple 


or bruise,’ adds Rostami. 


ffering such functions as kine- 


Using 3D Studio, 

matic control, object morph- artist Karl 
ing, texture morphing, and image Raade created 
tacking, the DOS-based Imagine “The Fan” out of 
program ($695) also includes more one piece of 
than 100 procedural textures as qenmeny. He 
Bee achieved a 

well as a particle system that lets composited look 
users create complex effects such by applying 


as rain, snow, dust, and sparkles 
with just a few clicks of the mouse. 


certain lighting 
effects to each 


In addition, a process called Global blade ri quien 
F/X enables users to apply different materials 
effects such as lens flares and haze _ assigned to the 
to any generated image without the — geometry were 
overhead of rendering these ef- either created 
fects. To see their creations, users fronvegeaeea 
; Pita ee 3D Studio's 

can view objects in 3D perspective Materials Editor, 
space and edit them in real time, or they were 
or they can access the program’s modified from 
real-time camera for realistic fly- existing 
materials in the 

bys and walkthroughs. Editor 


animation. 
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The revolve and sweep 
modelers and the 
texture mapping tools 
in Strata’s PC-based 
StudioPro program 
were used by artist 
Scott Schuler to create 
“Satellite” (directly 
below). Procedural 
textures, image 
mapping, and 
backdrop mapping— 
all standard in 
Impulse’s Imagine 
program—were some 
of the many tools artist 
Steve Blackmon used 
to create “Dynamo” 
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modeling & animation 


The program's polygon-based 
modeler offers a Deform tool, 
which can be used to create 
smooth, organic shapes, while a 2D 
spline editor features tools for cre- 
ating beveled 3D logos or text from 
imported PostScript Type 1 fonts. 
Animation features, meanwhile, in- 
clude automatic interpolated mo- 
tion, which slows movements as 
they begin and end for a more nat- 
ural, realistic effect, as well as 
Bones, a feature which produces 
realistic movement of organic ob- 
jects. Bones objects may be com- 
posed of many parts, each with its 
own axes, but the entire ob- 
ject is Cov- 


ered by a single, contiguous surface 
or skin; when the user moves the 
axes (bones), the skin is morphed to 
the new position. 

Although he finds the Bones 
feature useful for animation, Imag- 
ine user Greg Tsadilis (Hixville, NY) 
also likes the program’s morphing 
and special-effects tools: “You can 
get the same effects in Imagine in 
many ways. Although it can be 
hard to master, you can create 
whatever you like,” says Tsadilis, 
who is now engaged in a year-long 
project creating the graphics for an 


interactive science-fiction novel 
and screenplay. 

Control over 3D objects is also 
important to Tsadilis (“I like being 
able to manipulate objects by se- 
lecting vertices and edge faces’), as 
are the program's detail editor ("I 
live in it’) and procedural textures. 
Tsadilis notes that using these tex- 
tures (which are based on mathe- 
matical formulas rather than 
bitmaps) to create skin and cloth- 
ing cuts down on modeling time. 

Another Imagine user who 
spends a substantial amount of his 
time in the program's detail editor 
is Alan Henry, an Atlantic, New Jer- 
sey-based F-16 fighter pilot who 
whiles away his free time using the 
program to create models and ani- 
mations of such things as fighter 
planes and classic cars. 

Henry, who spends about 80% 
of his time in the program's detail 
and forms editors and the rest in 
the stage and action editors, adds, 
“For me, Imagine has become sec- 
ond-nature to use. I can make any 


organic object quite easily.’ 


nae powerful 3D modeling 
tools, professional timeline ani- 
mation, and fast, platform-inde- 
pendent rendering suitable for 
print media and video, version 2.0 
of SOFT F/X ($995) offers designers, 
architects, and engineers a variety 
of features that can be accessed via 
a Windows interface. 

The program (which is also 
available in a DOS version) features 
such tools as a hybrid polygon and 
spline editor, which can be used to 
build and combine geometric and 
organic objects that can be jointed 
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Fast, efficient changes to hardcopy drawings are 

no problem with Intergraph’s I/RAS B and I/RAS 

Engineer. Start with a raster scan of the original drawin 

and finish with a clean revision ready to be plotted. 
onversion of all or part of the raster to vector is a snap. 


iscover what thousands of others have already 
iscovered. With I/RAS tools, hardcopy drawing 
revisions are no problem. fs,,\ 


Another feature of Intergraph's 
Technical Desktop. 


For more information or the number of a 
sales representative or Solutions Center 
near you, call 800-345-4856. 
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To create the illusion 
of bee hair, Imagine 
user Alan Henry first 
drew the hair in a 2D 
paint program, then 
(using Imagine) 
applied it as a filter 
map to the model of 
the honeybee. 
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Looking Glass Software Inc. : 


Cheetah 3D 
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310-34 


Macromedia 


_ — Swivel 130 Pro, 
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without visible seams. Users also 
can preview animations and spe- 
cial effects in real time and tack 
bitmaps and procedural textures to 
objects to create realistic anima- 
tions of, for instance, muscles mov- 
ing and flags waving. A fast scanline 
renderer, a new motion feature 
that includes ease-in, ease-out, and 
freehand velocity curves, the ability 
to create beveled 3D logos and text 
from imported Adobe Type Man- 
ager PostScript fonts, and the abili- 
ty to generate terrains and land- 
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Evolution Computing 
___ FastCAD 3D, RenderMan for Windows 
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Point Line USA 
Point Line 3D Solids 
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‘Ray Dream Inc. 
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Mountain View, CA — 
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RealSoft International 
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519-436-0988 
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Robert McNeel & Associates 
AccuRender, AccuRender 2, Sculptura 
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| fechaiged to ship bye end of 1994) 


Ray Dream Designer (scheduled 


- _ Real 3D v2.4 for Windows/Windows NT 


scapes from 2D images are also 
available. 

“Once you get the hang of the 
program, the sky’s the limit,” says 
Keven Johnson, whose company, 
SoftArt (Mesa, AZ), has produced 
3D graphics for a variety of clients, 
including a Radio Shack Christmas 
promotion on television and some 
prototype work for the premier of 
an NBC show. Although he would 
like to see more particle and special 
effects made available for SOFT F/X, 
Johnson finds the program's speed, 
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Schroff Development Corp. 
SilverScreen 3D 
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Virtus Corp. 

Virtus VR, Virtus Walkthrough Pro 
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919-467-9700 
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Visual Software 
Renderize Live, Visual Reality 
~ Woodland Hills, CA 
818-883-7900 
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The Waite Group Press 

3D Modeling Lab 

Corte Madera, CA 
415-924-2575 
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particularly its refresh rate while 
building an object, to be impres- 
sive. He also favors the package's 
animation tools, which he says are 
“great for breadboarding.” Further- 
more, he notes, the lighting capa- 
bilities available in SOFT F/X “are 
incredible easy to use.” 
Meanwhile, other animation 
features—such as the ability to ani- 
mate full-screen graphical repre- 
sentations of objects as they are 
transformed over time—are fa- 
vored by Heinz Schuller, a 2D/3D 
graphic artist and multimedia de- 
veloper whose one-man company, 
Fly By Nite (Oak Park, IL), produces 
product demostration videos and 
3D stills and animation. Other fea- 
tures he finds powerful include 
trace outline and extrude, a field 
generator for creating vertices 
scaled to height (useful for generat- 
ing raised surfaces), and fill to cur- 
sor for filling in outlines. Although 
he feels one of SOFT F/X’s limita- 
tions is that it needs a more gener- 
al materials editor which would 
allow him to apply different types 
of materials in one screen, Schuller 
does say one of the program's 
main benefits is its fast scanline 
renderer, noting that “instead of 
having to work with low-resolution 
images, I can see a high-resolution 


image quickly.” 


trata offers two DOS-based 

modular 3D modeling and ani- 
mation packages. 

Designed for animation profes- 
sionals, StudioPro PC ($1495) pro- 
vides modeling tools including 3D 
Sculptor, a spline/vertex editor that 
makes shapes soft and pliable, as 
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Color Ink Jet Plotter 
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At A Monochrome Price... 


Under $3,500! 


Ink jet technology is the log- 


ical next step for CAD profes- 
sionals who need greater plotting 
productivity. Adding color, how- 
ever, remains an impossible leap 
for most. Which is why we devel- 
oped the New Summajet™ 2C. 
The 2C produces 300dp1 
quality and delivers 0.1% plot- 
ting accuracy. Yet its cost of 
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ion 1994. Prices and specifications are subject to char 
mage due fo ommissions or typographical errors. All brand and 


ownership is unusually low due 
to its dual refillable cartridges. 
Connectivity is offered via serial 
and parallel ports and an 
Ethernet option. The system is 
also fully programmable and 
can be readily upgraded from its 
standard 4MB memory to 
32MB. 

In short, the New 
SummayJet 2C not only makes 


™ 
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without notice. Summagraphics is not 
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ink jet color affordable, it makes 
colorless competitors untenable! 
Which is what you'd expect 
from the company that sets 
graphics technology standards 
worldwide. 

For an Authorized Dealer 
who carries the Full Color 
SummayJet 2C, high-speed 
monochrome SummaJet 2M 
(upgradable to color) and our 
entire family of quality plotters, 
from A toE... Call now! 


1-800-33-SUMMA 


Summagraphics. 


Summagraphics Corporation, 8500 Cameron Rd, Austin, TX 78754 
Tel: 512 835-0900 
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Imagine user Alan 
Henry prefers to work 
in that program’s detail 
editor—which he did to 
create these 
corvettes—because it 
enables him to 
“manipulate every 
single point” in his 
models. 


though they were made of virtual 


clay. For rendering, it offers Ray- 
Painter, a technique that creates im- 
ages that look as though they were 
hand-rendered using traditional 
media. And for animation, Studio- 
Pro offers Special-Effects Extensions 
such as Explode, Shatter, Atomize, 
Bounce, and Ease-In/Ease-Out. 

Offering basic polygon model- 
ing, animation, and rendering 
functions (but with fewer options 
and special effects) is StrataVision 
3d PC ($699). With the program's 
3D sculpting tools, users can edit, 
move, rotate, and warp a model's 
cross-sections (individual vertices 
on a model can also be moved in 
any direction). Users can also push, 
pull, twist, and bend entire objects; 
warp a model along an arc, trans- 
form it into a sphere, or follow the 
contour of another object; and, 
using a feature called AutoPage, 
make a sequence which simulates 
the turning of a page, opening of a 
book, and other scroll-type effects. 

For animation, StrataVision 3d 
PC offers runsheets, hierarchical 
animation, multiplane 3D compos- 
ite, spline, linear path, and full ease- 
in/ease-out control. Additional fea- 
tures include a variety of shaders; 
users can also import texture maps 
from a paint program or from a 
frame-grabbed image. 

Both programs feature scanline 
rendering capability, a Windows- 
like user interface, the ability to 
turn TrueType fonts into 3D text, 
and CD-ROM-based animation, 
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shape, and texture libraries. 
Many of the features found in 
both StudioPro PC and 
StrataVision 3d PC have 
come in handy for traditional 
animator Mark Liles, whose com- 
pany, Video Extraordinare Produc- 
tions (Oakland, CA), uses both pro- 
grams to produce animated logos 
and sequences, models, and build- 
ing walkthroughs for a diverse 
group of clients. For instance, for 
one client, Liles created a 10-sec- 
ond animated logo using a gold 
metallic effect. “For metal effects,” 
he comments, “Strata gives you a 
wider range, from zero to 250, 
compared to other [programs], 
which [offer] only zero to 100.” For 
another client, he created 
models of futuristic 
space vehicles 
and staged them 
in a flyby in space. 
Other features he uses fre- 
quently and with which he is quite 
impressed include the ability to 
morph both shapes and textures, 
the programs’ automatic mapping 
tools, and the ability to apply realis- 
tic reflections on objects. He 
would, however, like to see Strata 
add a material editor to StudioPro 
as well as the use of names instead 
of numbers for naming objects. 


lso offering two DOS-based 

packages that combine 3D 
modeling, animation, and render- 
ing is CrystalGraphics. Crystal 
TOPAS ($995) is targeted primarily 
at multimedia animators and 
designers, while TOPAS Pro- 
fessional 5.1 ($2495) adds pro- 
duction tools for broadcast-qual- 
ity video output. Both versions’ 


features—available via an integrat- 
ed, Windows-like interface—are 
quite similar up to the point of out- 
put, and both packages come with a 
CD-ROM that includes hundreds of 
pre-built backgrounds, models, and 
textures. In addition, models can be 
built with polygons and splines, and 
model size is limited only by avail- 
able memory and disk space. 

Both packages also offer a time 
log for client-billing purposes; the 
ability to turn PostScript fonts into 
beveled or chiseled 3D objects; and 
a match-perspective tool that al- 
lows users to quickly align 3D 
models with photographed scenes. 


Fast scanline rendering, the ability 


to ray-trace inside transparent ob- 
jects for natural refraction effects, 
and a shading algorithm which 
provides metallic effects are also 
standard on both packages. 

TOPAS Professional adds to all of 
these features a function called Ani- 
mated Match Perspective, which 
lets users realistically integrate 3D 
animations with video footage. It 
also offers a built-in digitizer, a Win- 
dows-based network renderer, the 
ability to render a portion of an 
image or a window view, and the 
ability to add effects to digitized 
video utilizing the programs field- 
rotoscoping tool. 

With all of these features, one 
would think the TOPAS pro- 
grams—particularly TOPAS Profes- 
sional—would be difficult to learn 
and use. Not so, says Steve Camp- 
bell, computer art director of Stu- 
dio Eleven (Minneapolis), an 
award-winning in-house produc- 
tion and postproduction studio for 
the department stores Dayton’s, 
Hudson's, and Marshall Field’s, 


and for the Target and Mervyn 
chains. “For someone without a 
technical background, Topas is 
relatively easy to learn,” he says. “My 
background is in illustration and 
design, so I want to be able to work 
fast and I don't want to have to fig- 
ure out how to do it. I started cold 


stance, to make an injury more 
tangible for one recent client, Lu- 
nagrafix created a model of a 
human form with a view of the 
spinal column that could be com- 
posited with an X-ray of a cracked 
vertebrae. For another client, he 
made an injury more visible to 


laypeople by color-enhancing the 
X-ray itself. Muench also uses the 
program to model events, such as 
how a fall occurred, but adds that 
the object-modeling process would 
be facilitated if the program incor- 
porated some advanced features, 
such as NURBS. Ws 


[in TOPAS Professional] and learned 
enough in three days to do a proj- 


ect. The program's number-one 
feature is its interface.” 
Because Studio Eleven pro- 
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duces everything from slides to 
training aids and animated TV ad- 
vertising spots, Campbell ends up 
using TOPAS’ spline modeling 
functions heavily, and he finds that 
the package’s automatic bevel 
function works well for creating 3D 
text. While he particularly likes the 
texture-mapping capabilities of 
TOPAS and is impressed with its 
match-perspective feature, he 
would like to see CrystalGraphics 
add inverse kinematics, patch 


modeling, and more special effects 
to the package. 


WitH 
SAC’s New GP-12 3-D Diaitizer 


The most versatile, easy-to-use 3-D digitizer available. Capture 3-D 
data in real time from any solid object within an active volume of up to 8 
ft. x 8 ft. x 8 ft. (512 cubic feet). It's easy to use, just unpack — plug it 
in — and type “install”. Place the probe on the point(s) to be entered 
and you’re capturing X, Y, Z Cartesian coordinates. 


Meanwhile, impressed with the 
material editor in Crystal TOPAS is 
Chris Muench, who, along with his 
wife, Gala, runs Lunagrafix (Coeur 
d'Alene, ID), a company which pro- 
duces imagery for medical, scien- 
tific, legal, and general advertising 
purposes. 

SOFTWARE-HARDWARE COMPATIBILITY © The GP-12 works with all pop- 
ular CAD/CAM packages and PC platforms, and comes equipped with 
its own TSR (Terminate and Stay Resident) driver. Special packages 
are available for modeling/animation with HyperSpace™ software from 
Mira Imaging and CAM programs from Cutting Edge™. These pack- 
ages provide complete turnkey solutions to increase your productivity. 


“The program's material editor 
has good texture and object map- 
ping and good material-overlay ca- 
pabilities,” says Muench, who adds 
that because much of their work 
involves scene and event recon- 

THE Most FLexisce 3-D DiaitizER AVAILABLE @ It’s portable, works in 
any environment, digitizes any material, and has easy RS-232 interface. 
Ideal for reverse engineering . . . acquiring 3-D data from prototypes... 
defining tool paths . . . generating data for 3-D graphics, plus applica- 
tions only limited by your imagination. 


struction as well as the creation of 
3D models of bodily injuries for 
court cases and insurance claims, 
they must devote a great deal of at- 
tention to camera angles and light- 
ing, functions which he feels Crys- 
tal TOPAS performs well. 
According to Muench, Luna- 
grafix uses TOPAS primarily to cre- 
ate 3D still-format images and 


SEE How THE GP-12 CAN PUT YOU INTO THE WORLD OF 3). CALL TODAY. 


2 Research Drive, P.O. Box 825 
Shelton, CT 06484 
(203) 925-1661 Fax (203) 929-9636 
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short animation loops. For in- 


Ih HVE | Val N | N ; sional-quality desktop-video applications 
created. Instead, they can create such 


applications themselves, using a variety 


of tools now on the market. In the 
December issue, CGW will provide an 
overview of what today’s desktop video- 
editing tools can do and what features 


we may expect coming down the road. 


MODELING | NIMATIC MULTIMEDIA 


Lighting 3D Models 

This introductory guide to lighting will 
provide insights into the many different 
types of lighting techniques available to 
modelers today and will provide solid 
advice on how to use those techniques 
to set a mood, evoke an emotion, and 
otherwise enhance 3D images. 


3D Paint Systems 

Tools for painting in a 2D environment 
have long been available. But now, new 
software is emerging to make it possible 
for everyone from industrial designers to 
artists to paint in a 3D world. This 
important article will take a look at 3D 
painting tools and discuss how they will 
change painting as it is currently per- 
formed. 


Product Reviews 

In the December issue, CGW will review 
Adobe’s Photoshop 3.0 for the 
Macintosh, which offers enhanced com- 
positing, editing, and production fea- 
tures; Avid Technology’s Media Suite Pro 
3.0 desktop-video system, which boasts 
timeline editing and new resolution 
options; and Micrografx Designer 4.1 TE 
(Technical Edition), a program designed 
to solve the design and communication 
needs of technical illustrators, architects, 
engineers, and drafters. 


n this marketp ace. For this feature 
article, CGW will take a look at the graph- 
ics workstations that are available today 
and discuss how the different product 
offerings compare. 


Photorealistic Printing 

A number of printers are now on the mar- 
ket that are capable of providing users 
with photorealistic- or near-photorealis- 
tic-quality output. In the January issue, 
CGW will take an in-depth look at what's 
available in this product category and 
highlight the features while spotlighting 
some of the differences between the 
Offerings. 


Motion Simulation for Engineers 

One way that engineers can gain insight 
into their designs Is to create static mod- 
els that allow them to view an object in 
three dimensions. But at times, engineers 
need to work with one other variable— 
motion. In this month’s feature, we'll 
look at engineering and animation tools 
that allow engineers to simulate and ana- 
lyze the movement of mechanisms. 


Product Guide: CD-ROM Drives 

The Product Guide in the January issue 
will take a look at CD-ROM drives. A 
Short overview of the product category 
will provide readers with some useful 
buying tips, while a detailed chart will 
offer a vendor-to-vendor comparison of 
key product specifications. 


and spotlight s some e of the exciting new 
products that are starting to hit the mar- 
ket. 


i & i rely on Computer Graphics World for product - 
purchases. The reviews on software and hardware rep : 


_me to recommend and specify after concn ® the 
manufacturer for more specs. | enjoy reading Lo - 
Computer ~—_ World and look forward to it every . 


month.’ | | oe 4 
Sr. Engineering cab Tech, Honeywell Inc. . 


& & CGW helps me keep up on the latest technolo 


gy and the latest releases of software. It helps us make - 


Sure our dollars are spent wisely with regard to our 
capital investments.” Fe 
—System Consultant, catia Inc. 


& é, a puter Graphics World's articles | on new 
technologies for CAD/CAM have been a informative 
and insighttul. | 


— MIS Manager, Burton Sno wboards : 


& Da one of the most informative and 


well- written publications i in the field. Itis a source 
of ee and ideas of where the industry’ is 


heading.” oo 
— President, C. Pyne Management ne : 


s b;, Excellent up to date reference about computer 
graphics industry.” |  . 
— Presiden, Applicaton ee 
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DESIGNING 
A NEw 
USINESS 


Attnough he is a product designer 
by trade, Peter Kroko of Tustin, 
California, is increasingly being 
sought after as a computer illustra- 
tor. When he began his business 
five years ago, Kroko relied on the 
computer—a Sun Microsystems 
workstation—solely for “hard- 
core” product design. Since then, 
his business has developed a split 
personality: half product design, 
half illustration. 

“| began using Autodesk’s 3D 
Studio on the PC to illustrate the 
products I'd designed, then people 
Started hiring me to do illustrations 
and multimedia projects,” he says. 
The two business directions are 
not entirely separate. “Sometimes, 
I'll export things I’ve modeled on 
the Sun and bring them into 3D 
Studio,” he says. He also uses 
Adobe Photoshop and Corel- 
DRAW, among other packages, for 
his illustrations. Gs 
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DON’T TRANSLATE. 
JUST RENDER AND ANIMATE. 


Modeled with AutoCAD ¢ Rendered with ModelView 


Modeled with EMS ¢ Rendered with ModelView 


MODELVIEW 


WINDOWS 


COMPATIBLE 
32-Bit Application 


Intergraph® is a registered trademark and ModelView, EMS, and Solutions for the 


Technical Desktop are trademarks of Intergraph Corporation. MicroStation® is a 


registered trademark of Bentley Systems Inc., an Intergraph affiliate. Icon reprint- 


ed with permission from Microsoft Corporation. Other brands and product names 


are trademarks of their respective owners. Copyright 1993 Intergraph Corporation, 


Huntsville, Alabama 35894-0001. DDAD112A0 


Modeled with MicroStation « Rendered with ModelView 


You use CAD every day to design projects. Now you’re ready to spice 
up your presentations with rendering and animation. 


ModelView accepts 3D CAD files directly from Intergraph’s 
MicroStation, AutoCAD, and EMS, Intergraph’s solid modeling 
software. Or from other CAD packages through DXF. This means 
no unnecessary translations and no hassles with your CAD model. 


Sophisticated raytracing. Visual material editing. 
Photomontaging. A toolbox for touchup, special effects, and ani- 
mation. ModelView offers all the features you desire — plus an 
interactive renderer for real-time review of color, pattern, and tex- 
ture. All at a very enticing price — $2,500. 


What’s more, Intergraph offers the broadest range of CAD 
applications for Microsoft Windows NT and the best customer 
support in the industry. 


ModelView runs under Microsoft Windows on PCs and under 
Windows NT on Intergraph’s Technical Desktop Series and other 
Intel-architecture workstations. For more information and a free 
demo disk, call 800-345-4856. 


Solutions for the Technical Desktop 
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BUCKLE UP, 


THIS PINBALL MACHINE TILTS 


A Belgian production company transforms the classic arcade game into a motion-based adventure 


Pp machines generally don’t come 
equipped with seatbelts. Cosmic Pin- 
ball, however, requires them. Otherwise, 
Someone would probably get hurt. That’s be- 
cause this “game” isn’t a game at all. Rather, 
it is a motion-based animation that combines 
the high-action environment of a pinball 
machine with a sort of space odyssey. 

The setting for the film is Cosmic Park, a 
giant theme park floating in outer space. 
Cosmic Pinball is one of the games in the 
arcade. Unlike in traditional pinball, “players” 
of Cosmic Pinball do not watch shiny metal 
balls being knocked about the machine. In 
fact, there are no balls in this game at all. 
They have been replaced by automobiles—a 
classic Chevy and a Volkswagen Beetle, for 
example—that have been refitted with flashy, 
high-tech equipment to make them suitable 
for high-impact travel. Players assume the 
perspective of passengers in one of the cars 
as it shoots through the multilevel game amid 
highly detailed, textured models, including a 
main dome, heavy steel and iron fluorescent 
tubes and cones, and satellite spires. The 
vehicles ricochet off bumpers and dodge and 
hit obstacles in their path. All of the lights and 
sounds of traditional pinball have been re- 
created and “souped up” to communicate 
the excitement and energy 


Sak 


Rendering Cosmic Pinball’s 14,520 frames 0 


f film required more than 20 processors with 


128MB of RAM per processor. Some sequences contained up to 22 layers of elements. 


cial-format theaters in which they will be 
projected. For example, instead of the usual 24- 
frames-per-second rate, Showscan theaters 
use 7/Omm film projected at 60 frames per sec- 

ond, thus requiring the gen- 


of the adventure. Ride films are eration of more than twice 

Produced by The Tal- inherently complex the information than would 
ent Factory (Brussels, be necessary for a traditional 
Belgium) for presentation because they must film of the same length. 
in Showscan’s (Culver meet the needs Also, the movement of the 
City, CA) motion-simulator of special-format motion base must be syn- 


theaters worldwide, Cos- 
mic Pinball represents a 
major computational task. 
Rendering the high-resolu- 
tion, 4-minute animation—14,520 frames of 
film—trequired more than 20 processors with 
128MB of RAM per processor. Additionally, 
ride films are inherently more complex than 
traditional film processes to begin with, be- 
cause they must meet the needs of the spe- 


projection systems. 


chronized, frame by frame, 
with that of the animation 
and with the soundtrack. 
Although challenging, 
the production task was not daunting to the 
creative team behind the film, particularly be- 
cause most of the principal players—produc- 
er Ben Stassen, animators Anton Roebben 
and Jos Claesen of Trix (Brussels), and pro- 
duction designer Ray Spencer—had cut their 


teeth on Devil’s Mine, the highly acclaimed 
simulator ride film that debuted in Showscan 
theaters in 1993. “From a technological 
standpoint, Devil’s Mine was a big challenge 
when we produced it, in the sense that we 
were doing a high-resolution film entirely with 
CGI, and the technology wasn't really up to 
that kind of project at the time,” says 
Stassen. “[For Cosmic Pinball] there was a 
whole new generation of software available 
to us, SO we were able to design a ride that 
would take full advantage of the tools at 
Our disposal.” 

To achieve the spectacular effects in 
Cosmic Pinball, the animators relied primarily 
on software from Wavefront (Santa Barbara, 
CA), including Explore Professional, Dynama- 
tion, Composer, and Advanced Visualizer, 
running on Silicon Graphics Indigo? Extreme 
workstations. According to Stassen, the 
capabilities afforded by these tools allowed 
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. shipbuilding authority, the 


the designers to produce effects more realis- 
tic than had been achieved previously, even 
in feature-length science-fiction films. 

One example, says Stassen, is the jet 
fumes from the cars and the flames emitted 
by the giant generator powering the park. 
These effects were achieved using the parti- 
cle-animation capabilities of Dynamation. 
The program allowed the designers to inter- 
actively manipulate the particles to create a 
realistic representation of the exhaust. “If you 
look at all of the science-fiction films that 
have been produced until now, the reactor 
effects from most of the spaceships were 
Simply some lights in the back of the vehicle, 
and if it was well-done, they had some blur 
over it. With particle animation, we were able 
to design a whole trail with fire coming out in 
a very realistic way,” he says. 

The compositing capabilities were also 
crucial. “In terms of being able to put a lot of 
different elements on the screen, [with CGI] 
we were able to do much more than has 
been done in traditional sci/fi films using 
motion control and miniatures. In those 
cases, every new layer requires a new pass. 


USER 
SNAPSHOTS 


French Dockyard Sinks 
~ New Sub With CAD/CAM 


_ It’s only fitting that the 

~ development of futuristic sea 
vessels relies on the use of 
high-tech tools. The French 


Direction Des Constructions 
Navales (DCN), recently 
completed the design of a new 
type of nuclear submarine for 
the French navy using finite- 
element analysis software to 
calculate key materials and 
structures. 

_ According to designers, the 
technology was a key element 


submarines have to operate in 
total silence to avoid detection 
by surveillance systems. Thus 
the noise of the engines 
cannot reach the outside of 
the vessel, nor can the 
superstructures vibrate when 
subjected to seepage force. 
With I-DEAS software from 


Of course, in films such as Star Wars, they 
did sometimes go through 14 or 15 layers, 
but in very few sequences. We had 22 layers 
in the first shot of Cosmic Pinball.” 

According to animator Claesen, Compos- 
er served as the editing room for the film. 
“Most of the animation was created by 
rendering individual layers 
Separately, and then com- 
positing everything togeth- 
er with Composer. This 
gives us extraordinary 
flexibility in the rendering 
process,” he notes. For 
example, if there was a 
problem rendering the 
planet, the single object 
could be re-rendered and 
then composited back into 
the scene (vs. re-rendering 
the entire scene). During 
compositing, each layer could be fine-tuned 
and the color balance evaluated. 

In addition to technological challenges, 
the producers of Cosmic Pinball had to over- 
come significant conceptual challenges as 


The pinball 
environment is 
ideal for a ride film 
because of the 
high-velocity 
motion, the oblique 
trajectories, and 
the extremes of 
light and sound. 


behavior of the thousands of 
elements making up the 
superstructure, both 
individually and collectively, 
enabling them to test noise- 
and vibration-reduction 
techniques. The software also 
allowed them to calculate the 
deformation of steel under 


well. “The idea of a pinball game attracted us 
because it is recognizable by a lot of people,” 
Says Stassen. Also, the environment is ideal 
for a simulator ride film, he says, because of 
the high-velocity motion, the oblique trajecto- 
ries, and the extremes of light and sound. “In 
this setting, you can have all kinds of random 
movement without having 
to justify it: You hit the 
bumper, you go in all dif- 
ferent directions. That’s 
expected. In a linear ride— 
Say, a spaceship going 
through space—you have 
to justify every move.” 
Despite the positive at- 
tributes of a pinball theme, 
potential backers of the 
project were skeptical. 
“Nobody really wanted to 
go for it, because no one 
could identify with the ball floating around the 
machine. That’s when we decided to switch 
the ball with cars,” he says. The reason for 
using familiar cars instead of modeling 
Spaceships from scratch (which the group 


in the equipment used to make 
the submarine dive and 
resurface according to navy 
specifications. 


Tonic Water by 
Any Other Name ... 


To market Schweppes Indian 


_ in meeting the unique 
challenges of submarine 
design. For example, 


SDRC (Milford, OH), the 
designers were able to 
calculate and simulate the 
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water pressure and to 
calculate and check the design 
of mechanical parts deployed 


Tonic Water in Spain, the — 


advertising agency for the — 


beverage company wanted to 
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tried first) was to provide a point of reference. 
“One of the key things in a sci/fi film is to 
make it believable and realistic in proportion. 
In Cosmic Pinball, particularly because there 
are no actors, the cars provided an immediate 
reference so the environment makes sense. 
You know how big a Volkswagen Beetle is, so 
you can compare it to the bumpers and the 
other elements to get an idea of size.” 

In addition to replacing the balls, the pro- 
ducers also decided to eliminate scoring. 
“We didn’t want to bother with keeping 
score, because that’s not interesting in a 
passive ride. So we made it a game of elimi- 
nation. Nine cars are launched into the pinball 
environment at once and only one of them 
makes it to the end. The other ones are eject- 
ed or crash, things like that,” says Stassen. 

With the conceptual hurdles overcome, 
Showscan executives scooped up the Cos- 
mic Pinball idea. The film premiered in June 
of this year and is currently playing in 
Showscan theaters worldwide. Gs 


Diana Phillips Mahoney is senior 
associate editor of CGW. 


use the original television spot, 
which links the name of 
Schweppes to the sound of gas 


the label on the bottle cap had 

to be changed. According to 

Juan del Pozo of the Spanish 
production company 


SIMULATION 
PRODUCES 
EXPLOSIVE 
RESULTS 


FEA and visualization tools let 
engineers study structural impact 
of World Trade Center bombing 


L arge-scale explosions are a blast to 
watch, and scientists and engineers 
can learn a lot from them. But being on the 
scene is not always possible, or safe. In the 
1993 World Trade Center explosion, for ex- 
ample, there was no advanced warning of 
the blast, so the dynamics of it could not be 
observed firsthand. The next best thing to 
being there, however, is a graphical represen- 
tation of the building’s reaction to the pres- 
Sure of the explosion. Scientists and 
engineers from two software companies— 
Science Applications International Corp. 
(SAIC; Maclean, VA) and Computational En- 
gineering Inc. (CEI; Research Triangle Park, 
NC)—working with researchers from George 


the Matador system from 
Parallax Graphics Systems 
(London). He then used the 
system’s warping function to 


Mason University have developed such a 
simulation. 

Using fluid dynamics analysis software 
as well as engineering postprocessing tools, 
the group was able to simulate the destruc- 
tive detonation, thus helping to understand its 
Structural impact. The visualization process 
comprised three phases: grid-generation to 
allow the physical structures in the building 
to be viewed and manipulated on a worksta- 
tion; running a “flow-solver” to apply condi- 
tions to the mesh, and then applying variable 
pressures, shock waves, and other blast- 
propagation characteristics to objects; and 
postprocessing to create detailed, high-reso- 
lution still images and animations. These 
tasks were accomplished using two sets of 
tools: FEFLO, SAIC’s fluid-dynamics simula- 
tion and analysis software; and Ensight, 
CEl’s engineering postprocessing package 
for displaying the simulations. 

One goal of the investigation was to pro- 
vide detailed information about concrete 
Structures and to learn why they behave as 
they do in violent shock waves. For the World 
Trade Center, this required scrutiny of blast 


software to create one-of-a- 
kind color prints that have won 
numerous international design 


escaping when the bottle is 
opened. Unfortunately, 
Schweppes Indian Tonic Water 
is known as Tonica in Spain. In 
order to use the original ad, 


Pinxel, the task was more 
than a simple rotoscoping 
job. Three significant 
obstacles lay in his way: 
Transparent liquid passes 
in front of the cap, within 
which there is a rippling 
reflection of the text; the 
cap is twisting, so the 
position of the text and 
the illumination vary 
constantly; and the 
sequences of the 
commercial are linked by 
a transitional fade vs. a 
straightforward cut, so 
the text from each sequence 
crosses over the next. 

To “clean” the original label, 
del Pozo used the rotoscoping 
and retouching functions of 


lay the new text. With motion 
tracking, the warp adjust of the 
new label automatically 
followed the movement of the 
twisting cap. 


Plotting a New Form of Art 


A Minnesota artist has turned 
pen plotting on its heel, using 
the technology as a medium 
not for drafting, but rather, for 
producing an innovative form 
of fine art. Roman Verostko, a 
computer graphic artist and 
professor at the Minneapolis 
College of Art and Design, 
uses a DOS-based computer, 
a Houston Instrument pen 
plotter (now sold by 
Summagraphics), and custom 


awards. Verostko’s plotted art 
is made possible by his 
software, called Hodos, and 
the use of Chinese brushes 
specially adapted to fit the 
plotter’s drawing arm. 
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propagation throughout its 250- 
meter shock radius. The big ques- 
tions: Where did collapses occur, 
and why? “We're trying to see 
what someone would see inside 
the blast. Certain areas [in the 
parking garage] were punched 
through, some were shattered and 
just hanging there, and other sur- 
faces had their top panels ripped 
off,” says Joseph Baum of SAIC. 

To create the 3D models of the 
objects in the blast zone, SAIC en- 
_ gineers, working with researchers 
from George Mason University, first created a 
nontraditional, unstructured grid (an area the 
size and complexity of the World Trade Cen- 
ter requires more flexible model generation 
and more detail than can be provided by a 
Structured grid, which is the typical mode of 
model generation with computational fluid 
dynamics). “This was the largest fluid dy- 
namics computation project ever conducted 
with an unstructured grid,” says Baum. The 
unstructured grid, composed of triangles for 
modeling surfaces and tetrahedrons for mod- 
eling volumes, allowed for faster modeling 
with greater detail, but required significantly 
more horsepower and storage. The group re- 
lied on a Cray supercomputer for these num- 
ber-crunching tasks. 

To create the massive floor-space model, 
the group used FECAD, the geometrical mod- 
eling component of FEFLO, running on Silicon 
Graphics workstations. For this aspect of the 
project, Baum and his colleagues combined 
digitized building blueprints with actual ruler 
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measurements of a 
range of representa- 
tive car types. With 
the digital floor-plan 
information and pre- 
cise vehicle dimen- 
Sions, the modelers 
could build and place 
columns, ramps, 
cones, and other geo- 
metric shapes in the 
Simulated blast area. 
Baum’s group used 


settee 


custom software de- 
veloped at SAIC to ac- 
curately place models 
of 284 car types in 
their proper spaces on 
the digitized parking- 
level blueprints. 

After defining the 
blast area’s points, 
lines, and surfaces 
using FECAD, Baum 
used the FEGEN 3D 
component of the soft- 
ware to generate the 
mesh for both surfaces and volumes in the 
vicinity. To measure blast propagation, Baum’s 
team basically re-created the World Trade Center 
with X and Y dimensional axes and used “adap- 
tive methodology” to measure shock waves at a 
very fine resolution, within 5mm segments of 
space. Next they applied colors to the graphical 
images to represent pressure values. Areas out- 
Side of the blast radius show no color, because 


no pressure change occurred. 

To attain vivid animations and still images de- 
picting the blast, Baum forwarded the data files 
to CEI for engineering postprocessing. CEI pro- 
duced the images frame by frame, with one time 
Step per frame. Walls, ceilings, cars, and other 
objects were isolated to apply colors to them, 
and columns and cars were removed to demon- 
Strate the impact on floors and ceilings. Also, 
colors were attached to pressure values: Red 
was used to represent high pressure, closer to 
the blast point, and blue was used to show lower 
pressure at the outskirts of the blast radius. 

In total, the World Trade Cen- 
ter analysis and visualization 
took about six months to com- 
plete. According to Baum, the 
ability to visualize such informa- 
tion is crucial to determining how 
existing structures (and the de- 
Sign of new structures) can be 
improved to lessen damage from 
devastating shock waves and to 
protect bystanders. Gc 


John Webster is a freelance 
writer based in San Francisco. 


To visualize data representing the impact of 
the World Trade Center bombing, CEI Inc. 
attached colors to pressure values: Red 
represents high pressure, closer to the blast 
point, and blue shows lower pressure at the 
outskirts of the blast radius. This sequence 
demonstrates the impact over time. 


Creating a realistic elaborate 
form is easy—with the right tools 


Re | was asked to create an ani- 
mated sequence using a new Suite of 
tools to be included in version 6.0 of Alias’ 
(Toronto) PowerAnimator software (sched- 
uled to ship by the end of this year). This 
suite, called CharacterBuilder, lets artists and 
animators easily impart to human and non- 
human digital characters such lifelike behav- 
ior as smiling, speaking, and running as well 
as muscles bulging and skin creasing. 

For this particular project, | decided to 
model and animate a realistic-looking human 
hand. As any character animator will tell you, 
modeling and animating a human hand is es- 
pecially difficult, because hands are so elab- 
orate in their form and expressive in their 
movement. But with PowerAnimator’s mod- 
eling features and CharacterBuilder’s special- 
ized tools, | was able to create a realistic- 
looking hand and then animate it so it moved 
convincingly. 

To create the model of the hand, | needed 
the PowerAnimator software to provide me 
with a few specific capabilities. First, | need- 
ed to be able to model the hand out of sepa- 
rate parts (fingers, a thumb, etc.) and join 
these parts seamlessly. Second, the hand 
needed to be modeled in such a way that its 
Surface would not buckle or tear once it was 
animated. Third, the skin had to behave real- 
istically (for example, the skin would need to 
bulge, tuck, and wrinkle around the knuckles 
Time, and it had to have elastic webbing 
at the base of the fingers and thumb 
Greticrd . Finally, once it was finished, the 
hand geometry would require shaders with 
realistic textures for rendering, a capability 
which would, in turn, require 2D and 3D paint 
functionality that could be integrated into 


PowerAnimator’s modeling environment. 

Having identified these requirements, | set 
out to model the index finger. | began with a 
tube-shaped NURBS surface (PowerAnima- 
tor provides a choice between polygonal or 
NURBS-based surface geometry), and as- 
Signed to it a lengthwise resolution of 19 
control vertices (CVs) and a circular resolu- 
tion of nine CVs (I first built a straight curve 
with the 19 CVs, then surface-revolved it to 
create the nine circular CVs). | closed off the 
end of the tube at the tip of the finger by col- 
lapsing the end circular row of CVs to a sin- 
gle point, then moved circular rows of CVs 
along the length of the tube so the CVs 
bunched up at the knuckle joints of the finger. 
(Bunching the CVs would enable me to con- 
trol the behavior of the knuckle joints once it 
came time to animate the hand.) 


When setting out to model the hand, | had to make sure the skin would bulge, tuck, and 


wrinkle around the knuckles, and that it would have elastic webbing at the base of the 


fingers and thumb. 
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At this point, | was ready to begin sculpt- 
ing the object into something resembling a 
finger. First, | made a cavity for the fingernail 
by pinching CVs together in a four-sided, 
nail-shaped region near the tip. The rest of 
the sculpting procedure mainly involved posi- 
tioning CVs so they followed the contours of 
a human finger GieRaERy. 

To model the nail, | created a simple UV 
mesh and assigned to it a resolution of 5x6 
CVs, which happens to correspond to the size 
of the nail-shaped cavity on the finger. | 
arranged the CVs into an approximate nail 
shape and positioned the shape over the nail 
cavity. Then, using the Magnet feature in 
PowerAnimator’s modeler, | forced the CVs 
on the nail object in position with those of the 


Using a tube-shaped NURBS surface, | 
bunched the control vertices to create the 
shape of the finger, then modeled the nail 
and clamped the nail object onto the tip of 
the finger. 


Obtain an approximate thumb shape by 
duplicating the index finger and expanding 
it above the third knuckle and below the 
second knuckle. Then rotate the object to 
its correct position. 
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finger object. This enabled me to clamp the 
nail object onto the tip of the finger GeTRER. 

Once the index finger was complete, | du- 
plicated it to obtain the remaining three fin- 
gers, then positioned and scaled the four fin- 
gers separately. Also, | took some time to 
position individual CVs in each finger to “per- 
sonalize” them. Thus, for example, the mid- 
dle finger has a larger second knuckle than 
the others, and the ring and little fingers are 
Slightly hyper-extended compared to the 
other two fingers. 

With my fingers complete, it was time to 
model the thumb. Modeling the thumb was 
much more difficult than modeling the fin- 
gers, for two primary reasons. First, the base 
joint of the thumb is deeply embedded in the 
hand; therefore | would have to model the 
thumb and much of the palm (or heel) under- 
neath it as a single, continuous surface. Sec- 
ond, unlike the fingers, which are convenient- 
ly lined up along the direction of the hand, the 
thumb is set at a skewed angle away from 
the palm (this is what makes the thumb op- 
posable). As such, modeling the thumb 
would require a much more involved, iterative 
process than that required for the fingers. 

To begin, | duplicated the index finger one 
more time, then expanded the finger above 
the third knuckle and below the second 
knuckle to obtain an approximate thumb 
Shape when viewed straight on. After a cer- 
tain amount of trial and error determining the 
correct X, Y, and Z rotations for a thumb, | ro- 
tated the object. Then | moved the CVs at the 
base of the thumb to flair it out and create the 
heel of the hand. | found | often had to rotate 
the thumb back and forth between the 
“straight on” angle and the final, correct 
angle while | was moving CVs to sculpt the 


Build the body of the hand by folding a 
rectangular mesh in half; then bunch the 
CVs to produce knuckles and tendons. 


Ses 


Use the Blend Surface tool to join the 
fingers and thumb to the palm. You can 
also use this tool to automatically create 
the elastic webbing of skin between the 
fingers. 


“roe? 


Side sae Tine: 


Attributes tools to create the perfect finger. 
Illustrated here are the different effects 
that varying the joint size and bulge curve 
can have on the finger geometry. 
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Accelerated for 
_ Power Macintosh | 


rate 


exp slore and Shibulate Ber ni lg 


terrain Aesoling, NURBS based 
curved surfaces, 3D text, 

2D/3D symbols and libraries, 
rendering, drafting, and more. 
All integrated in a single package. 


forme-Z, runs on the 
8K and Power Macintosh. 


« 
autoe(hisys? 
2011 Riverside Drive Columbus, Ohio 43221 
phone: (614) 488-9777 fax: (614) 488-0848 


1. Le Corbusier's Ronchamp by Mark Niemi, autoedesesys, Inc. 2. Chrome Magnum by George Chang, George Chang Design, Emeryville, CA. 3. CyberWasp by David Teich, Mind of the Machine 


Roosevelt, NJ. 4. Morning Tea by Greg Jennings, Virtual Construction Co., Salinas, CA. 5. Power Source by Zax Dow, et. al., Exhibit 3D, Cincinnati, OH. 6. Motorship Fribourg by Ing. Franz Rappersberger, 
Valentinitsch Design, Vienna, Austria. All models built with formeZ. Rendered with: 1 formeZ; 2 Strata StudioPro, 3,4,6 StrataVision 3d; 5 Electriclmage-. 
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thumb perfectly GERI. 


Next, | modeled the body of the hand, 
starting with a rectangular mesh and folding 
it over at the top so the surface ends would 
meet at what would be the wrist. Then, | 
stretched the sides of the mesh downward to 
meet the ends of the surface. This produced 
an enclosed surface with no seams and no 
Singular points. (| wanted to avoid singular 
points because they tend to cause disconti- 
nuities in the surface of an object when it is 
deformed.) At this point, | began sculpting 
features in the body of the hand by first 
bunching together rows of CVs on the sur- 
face to produce tendons for the index and 
middle fingers, and then moving up part of 
the top of the hand to produce knuckles for 
those fingers GTIEN. 

To join the fingers and thumb with the 
hand body, | used a PowerAnimator tool 
called Blend Surfaces. This tool joins togeth- 
er two surfaces of any shape, without tears 
or folds, and maintains this blend for any 
Subsequent animation of those surfaces. 
This allows users to model surfaces and join 
them without worrying about matching CVs 


on the surfaces. In this example, for in- 
stance, the CVs in the body of the hand are 
completely unmatched with those of the fin- 
gers, but they are, nonetheless, joined seam- 
lessly across the knuckles RUIN. In ad- 
dition, the Blend Surfaces tool also naturally 
and automatically simulates the elastic web- 
bing in the skin between the fingers, shown 
in Figure 2. 

With my static hand model complete, | 
turned to the CharacterBuilder tools found in 
PowerAnimator’s ObjectMod/Deformation 
Control Window to give my object hand-like 
behavior. First, | created the skeleton of the 
hand (GREER, then assigned Joint Attrib- 
utes and Bulge Attributes to each joint in the 
Skeleton. Keep in mind that the most impor- 
tant attribute to be assigned is that which 
represents the size of the joint’s influence on 
the skin, because changing this size affects 
the behavior of the skin on the finger. For in- 
stance, if the joint area is too small, the skin 
bends too rigidly around the joint, and the 
Skin intersects with itself; if the area is too 
large, the object bends too broadly and loses 
its structure. At the right setting, however, the 


From head to toe, 
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finger’s skin tucks properly underneath the 
joint and bulges realistically above the joint. 

The other important attribute | had to ad- 
just at this point was the shape of the bulges 
in the muscles of the fingers. It is important 
to note that these attribute settings are inde- 
pendent of the geometry and are properties 
of the bones, not the NURBS curves. | was 
able to adjust both of these attributes quickly 
and interactively with the CharacterBuilder in- 
terface GRE. 

With those steps complete, | was ready to 
apply textures to the hand. To give the sur- 
face of the hand the appearance of real skin, 
| worked with a colleague, Chuck Tappan, to 
create photorealistic skin textures using new 
3D paint features from Alias’ StudioPaint 
package. Once the textures were applied, | 
animated the hand using PowerAnimator. Gs 


Chris Landreth is an animator at Alias Research. 
He has produced a number of animations which 
have been shown worldwide, including Data Driv- 
en: The Story of Franz K. and The Listener. CGW 
contributing editor Douglas King, a 3D animator 
for the entertainment industry, acted as editor of 
this article. His company, King/Wheatley Creative 
Design, is located in Turlock, California. 


we cover all the motions. 


or tracking human motions in character 
animation, biomedics, and virtual reality, 
Flock of Birds™ is the six degrees-of- 
freedom measurement product for you. Let the Flock's 
features simplify your job- fast, simultaneous tracking 
of up to 29 points, fastest dynamic performance for 
tracking multiple points, no body blocking, proven 
long-range performance, and free interface software. 


Flock of Birds, is used extensively by industry 
leaders— including PDI, R/Greenberg Associates and 
Colossal Pictures —for bringing human motions to 
their computer-animated characters. Motion-capture 
software now available from Alias, Autodesk (3D 
Studio), Softimage, and Wavefront. Call for details 
about our no-cost evaluation program. 


Ascension 
Technology Corporation 


P.O. Box 527, Burlington, VT 05402 « TEL (802) 860-6440 FAX (802) 860-6439 


INTERNET ascension @world.std.com 
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Streamline Your Network Plotting With 
InterPlot and the HP DesignJet 650C plotter. 


The InterPlot family includes APLOT, designed for AutoCAD, 
and IPLOT, the network plotting solution for MicroStation 
plotting productivity. Working with the Hewlett-Packard 
Designjet 650€ plotter, these products offer you . .. 


Increased plotting speed 

APLOT and IPLOT accelerate plot submission by shifting 
plot file creation to a dedicated plot server. You can submit 
plots from a dialog interface or, in batch mode, directly 
from a command line. You can also save plot parameters 
for automatic reuse, which gets you back to your designs 
in seconds. 


Improved plot quality 

You control individual plots without altering original design 
files. Extensive plot customization tools — line styles, line 
weights, screening, and fill patterns — let you take full 
advantage of the superb plot quality the HP DesignJet 650C 
plotter delivers. 

HEWLETT 

PACKARD 


Authorized 
Reseller 


@ 


Networkwide access to plotting resources 

InterPlot manages plot requests from DOS, Windows, 
Windows NT, and UNIX clients across the network. InterPlot 
server software is available for Intel-based systems running 
Windows NT as well as for RISC-based plot servers. 


InterPlot driver software for Windows NT supports the HP 
DesignJet 650C plotter and other plotters from Hewlett- 
Packard, allowing large-format plotting from popular 
business graphics applications such as Microsoft’s 
PowerPoint, Excel, and Project. 


Want to know more? 
For more information or the number of a sales representa- 
tive or Solutions Center near you, call 800-345-4856. 


INTERGRAPH 


Solutions for the Technical Desktop 
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he recent upgrade to version 4.0 of Pre- 

miere, Adobe’s desktop nonlinear editing 
software for the Mac, PowerMac, and, soon, the 
PC, adds numerous features that make video and 
multimedia movie production faster and more 
professional, while expanding your outlets for cre- 
ative expression as well. (For this review, we 
looked at the Mac version only, although Adobe 
Says all three versions offer the same features.) 

For starters, Adobe has both updated and 
added editing tools. These new and enhanced 
tools, when combined, save you considerable 
time compared to the multiple steps required to 
perform the same procedures using previous ver- 
Sions of Premiere. For example, you now can in- 
sert edits by simply dragging a clip over an edit 
point; any downstream clips on the timeline auto- 
matically shift to make room for the insert. A new 
ripple-delete command automatically closes the 
gap created by deleted clips, too. Yet another new 
too—range selection—tets you select a group of 
clips; you can then move 
the group or apply effects 
to it, such as make the 
clips transparent. 

One of 4.0’s most 
useful new features is its 
trimming window, which 
streamlines the editing 
process by displaying 
the two clips on either 
Side of an edit point so 
you can work on sequences simultaneously. 
(Previously, you saw only the currently selected 
clip.) All the essential editing tools you'll need to 
tweak your piece are available as well. 

You also can use the trimming window to 
perform ripple and rolling edits. Ripple edits 
have the effect of traditional film editing: Only the 
clip you are editing is affected; intervals of 
downstream clips are maintained. A Rolling edit, 
on the other hand, maintains the overall duration 


editing. 
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One of 4.0’s most useful 
new features is its 
trimming window, which 
displays the two clips on 
either side of an edit 
point for simultaneous 


Premiere 4.0 ~ 


& fite Edit Project Make Clip Windows 


_ | Inport Multiple... FS__ | Movie Analysis FIS fee 
_| Import Folder... F& | Waveform Monitor fF 7a 


| [ New Title FO | Ripple Delete he 
Sip [Movie Capture FIO | EditLine insert F7 Fo 
aif [Batch Capture F11 | Edit Line Overlay FS 
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Premiere 4.0’s new trimming window (lower right) and project controller, along with 


\dobe Systems Inc. 
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dynamic previewing, combine to streamline editing. 


of a program by editing the length of a given clip 
along with its adjacent clip. You can trim in ei- 
ther sync-trim mode for both audio and video, 
Or nonsync mode, which handles audio and 
video separately. 

Another new feature is the addition of a time 
factor to many of Pre- 
miere’s filters. With 
this feature, you can 
animate a range of ef- 
fects, from the elegant 
to the bizarre. To start, 
Select the sequence on 
which to apply the fil- 
ter. Next, select the fil- 
ter and click on Start, 
which displays the 
corresponding filter's settings dialog; set the de- 
Sired parameters, and click “ok.” You then re- 
peat this process to define the end of the ani- 
mated segment: Click on End, set the 
parameters, and click “ok.” 

If you still can’t produce the effect you're 
after, try creating a custom filter by using mathe- 
matical expressions which can be applied to the 
RGB and alpha channels. You can save your 
creations as stand-alone plug-ins, too. If you 


don’t have a background in math or program- 
ming, it might take some time to get up to speed 
on this feature. But Adobe provides a nicely de- 
tailed appendix that describes the theory and 
process behind applying these expressions. 

The same notion was applied to transitions: 
Rather than add to the list of some 60 transi- 
tions already available, Premiere 4.0 lets you 
create your own. By combining grayscale im- 
ages or image-processing expressions with Pre- 
miere’s new gradient wipe feature, you can cre- 
ate essentially any wipe imaginable. 

The time it takes to render all these transi- 
tions and effects can be quite extensive, so 
Adobe added yet another feature called dynamic 
previewing, which lets you view your project 
without the transitions and effects. Premiere dis- 
plays a white “X” in the center of unrendered 
frames so you know where effects and transi- 
tions will be. Dynamic preview is great for get- 
ting a quick, clean, overall look at your video 
without all the bells and whistles. Plus the proj- 
ect controller, a special-purpose floating win- 
dow, works beautifully with dynamic previewing 
by letting you control functions easily from a 
Single source. 

Premiere 4.0 has several new features 


aimed at the professional video producer. For ex- 
ample, Premiere now lets you record and edit in 
the true NTSC frame rate of 29.97 frames per 
second (fps). By scaling captured and edited 
footage precisely, Premiere minimizes the 
rounding errors created by working at 30fps. For 
off-line editing, the new edit decision list (EDL) 
function resolves A&B edit conflicts by automat- 
ically making a new tape where the A&B con- 
flicts exist. Furthermore, you now have as many 
as four audio channels, and you can assign any 
Premiere track to any EDL channel. Plus you 
can capture burned-in timecode and stamp it to 
digitized video via Premiere’s optical character 
recognition. 

Those of you who need to export at 60fps 
can now do just that, plus you can convert 60- 
frame clips to 60 fields for outputting to video. 
This is particularly useful when working with 2D 
and 3D animations, because the conversion re- 
sults in a smoother-looking, less “jumpy” piece. 

For those of you working in stop motion, a 
new feature allows for both single-frame and 
time-lapse video capture. When using the time- 
lapse feature, you Can specify the capture of any 
number of frames per minute, hour, or day. A 
show-previous command displays a semi-trans- 
parent image of the previous capture, useful for 
positioning objects for subsequent frame cap- 
ture. You can use stop-motion for a number of 
tasks, from building templates for rotoscoping to 
creating stop-motion character animations. 

When you're finally ready to put together 
your final edit—replacing low-resolution “work- 
ing” clips with their high-resolution counter- 
parts—Premiere now recaptures only the part 
of the clip that is needed for the project. Previ- 
ously, you would have to load the entire se- 
quence again. 

Obviously, | really like this program. Premiere 
4.0 provides excellent functionality at a reason- 
able price, making it a compelling choice for any- 
one working with moving imagery—from broad- 
cast television to interactive multimedia. Go 


Tim Forcade is a CGW contributing editor 
with more than 20 years of experience as an 
artist/designer/photographer. He founded 
Forcade & Associates (Lawrence, KS, and 
Evanston, IL), a graphics company specializ- 
ing in design and production for 2D/3D illus- 
tration/animation/multimedia applications, 
and he is a contributor to the 3D Studio Spe- 
cial Effects book/CD from New Riders 
Publishing. 


CAD, a Windows-based 3D surface- 
modeling package, is newcomer Xitron 
Software's first entry in the CAD market. In fact, 
XCAD is Xitron’s first commercially developed 
and marketed software product of any kind. 
Xitron bills XCAD as an inexpensive, easy-to- 
use, full-featured and technically comprehensive 
3D CAD package that can run on any Windows- 
based machine. But as is often the case with 
marketing promotions, although a factual basis 
for these claims may exist, interpretation of how 


oe 


This calculator was created using geometric primitives and 


All the drawing and editing tools you'll need 
are provided as well. One fantastic feature of 
XCAD is its full stable of NURBS surface tools, 
not commonly found in such an inexpensive 
package. Open mesh, closed mesh, linear 
Sweep, rotated sweep, ruled surface, coon’s 
patch, and loft surface are all available. Primi- 
tives such as tori, cones, cylinders, cubes, and 
Spheres are all here as well. Additionally, XCAD 
provides you with architectural and electrical 
symbol libraries; although these aren't extensive, 
you can create and save your own symbols. 

XCAD’s tools are simple enough to use. Its 
movable drawing-tool bar gives you instant ac- 
cess to not only standard drawing commands 
but drawing options as well. For example, click- 
ing and holding down the line icon displays 11 
line-command options, including straight two- 
point line, parallel line, and perpendicular line. 


Software Corp 
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Boolean operations, which joined the primitives together; several 
NURBS surface commands were used as well, including linear 


sweep, rotational sweep, ruled, and blend. 


well the software lives up to those claims is 
wide open to debate. In my opinion, XCAD lives 
up to some but falls woefully short on others. 

At $495, XCAD meets its low-cost claims. 
It’s targeted at the newly emerging Windows- 
based, nondedicated CAD user (the AutoCAD LT 
market). These users should find XCAD easy to 
learn and use, too. Once booted, XCAD displays 
a surprisingly familiar user interface: If you've 
used any Windows-based program, you'll rec- 
ognize several of the menu titles and icons. 


With some CAD packages, it’s hard to tell 
what surface you are working on, but not with 
XCAD. The dialog box for XCAD’s coordinate 
system displays your current position using ei- 
ther absolute or relative values of world or user- 
defined coordinates. Additionally, you can toggle 
between cartesian and cylindrical coordinates. 
Changing the active work plane (XY, YZ, XZ) is 
as easy as clicking the work-view cube (each 
click switches planes), also found in the coordi- 
nate box. Another nice touch: XCAD automati- 
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cally displays the grid system (when toggled on) 
for the active plane only, so if you switch planes, 
the grid will change accordingly. 

To start a new drawing, choose the New 
command from the file menu. XCAD will display 
several templates: normal, architectural, electri- 
cal, general, and mechanical. Picking one of 
these sets the parameters (units of measure- 
ment, 3D views, grid and snap settings toggled 
on/off, etc.) for your project. Unfortunately, these 
templates are not defined by your computer’s 
defaults. Instead, they are preset by Xitron, and 
for some reason, Xitron chose to set the screen 
and view windows to Super VGA. So unless 
you're running in 800x600 mode, your template 
won't fit on the screen. As such, your first opera- 
tion on any new drawing is to retile the view win- 
dows. Fortunately, XCAD lets you easily resave 
the templates with your settings and parameters. 


yr" got to love Kai Krause and his KPT 
companions (in this case, French soft- 
ware developer Eric Wenger), because they 
continually find new ways to create tools that 
break the molds of our software expectations. 
The latest example of their inventiveness is 
HSC’s KPT Bryce 1.0 for the Macintosh (Power- 
Mac and Windows versions are on the way). 

The best word | can use to describe Bryce is 
“addictive.” In fact, this graphics software is so 
accessible that HSC is planning to market it to 
consumers and then follow with a more com- 
plex, professional version. But personally, | don’t 
think professionals need to wait for the upgrade, 
because Bryce creates a whole new window 
into the world of 3D that’s fun for everyone. 

S0 what is Bryce? To start, Bryce is not an- 
other third-party KPT Photoshop filter; Bryce is 
a stand-alone package for creating 3D still im- 
ages. Although mostly aimed at building world 
environments, in which you have a ground, ter- 
rain, and sky, Bryce also can be used to create 
3D objects (although it does not include an ob- 
ject modeler). And it’s unbelievably easy to use. 
While the images are fully ray-traced (i.e., pho- 
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When resetting my templates, | discovered 
one of XCAD’s biggest problems: There is no 
decimal setting for inches. There are meters, mil- 
limeters, and centimeters (for which you can use 
decimals) as well as feet, 
inches, and fractions—all of 
which are OK if you’re work- 
ing in millimeters or archi- 
tectural feet and inches. But 
don't try to design anything 
for the US automotive indus- 
try or the rest of US manu- 
facturing. | Know we're sup- 
posed to be moving toward 
a metric way of life, but for a 
CAD package written in Cincinnati, leaving out an 
inch-dimensional unit of measure is rather re- 
markable. A company representative says Xitron 
is adding inch decimals to its next release. 


package. 


torealistic), the interface makes maximum use 
of click-and-drag controls to manage an elabo- 
rate array of presets for everything from materi- 
als to cloud cover. At the same time, Bryce also 
takes the manipulation of environmental ele- 
ments, such as terrain editing and cloud fre- 
quency, to a level | have never seen in any other 
program—at any price. You benefit from all this 


One fantastic feature 
of XCAD is its full 
stable of NURBS 
surface tools, not 
commonly found in 
such an inexpensive 


KPT Bryce oe 


When working in XCAD, you can display as 
many as eight different views of your project on 
screen: Standard top, front, left, right, bottom, 
back, and isometric views are included; you 
also can create a custom 
view using any param- 
eter, such as viewing 
angle, plane, or perspec- 
tive. Plus you can modify 
all views via a dialog box, 
which lets you rotate 
each view in all three 
axes. Although the rotate 
command is not dynam- 
ic, a Sample cube” in- 
Side the dialog box rotates showing you the pro- 
posed changes. Once you have the desired 
rotational change, simply choose the Apply 
command. If it doesn’t look like you thought it 


“Santa Monica, Ci 
310-392-8441 
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The author used 
Bryce’s terrain editor 
to import a grayscale 
PICT file; he then used 
the light and dark 
variations in this file to 
create the highs and 
lows in the CGW 
mountain sample. Also 
shown: KPT Bryce’s 
interface and the Fog 
& Shadow component. 


by bypassing much of the complexity you'd ex- 
pect from a 3D program. 

For most functions, Bryce has a small, 
icon-size preview image: You simply slide your 
mouse over the image, and it will change to give 
you an idea—albeit rough—of what you are se- 
lecting. For example, say you want to add fog to 
your scene: Click on the fog-control preview 


would, that’s OK; there’s a 100% unlimited 
undo-and-redo command in XCAD, so simply 
click the Undo button. 

After drawing your part or model, you can 
Switch to an orthogonal view and add dimen- 
sion to it. XCAD has full associative dimension- 
ing: Make a change and XCAD automatically up- 
dates the dimensions to reflect that change. One 
feature | don’t like is that XCAD draws dimen- 
sions on all of your views, regardless of which 
view you actually dimensioned or whether the 
view is orthogonal or isometric. Since XCAD has 
a full-fledged layer system, | suggest you keep 
all dimensions on a separate layer and turn 
them off and on as required. 

You may also want to turn off as many lay- 
ers aS possible, because another of XCAD’s 
major flaws Is that it redraws at the proverbial 
drop of a line: Moving the tool bar causes a re- 


window and you'll see a variety of fog densities 
as you drag the mouse around the fog image. | 
can't overestimate the user-friendliness of the 
interface’s intuitive look and feel. It’s like the dif- 
ference between words and pictures. Literally. 

When you first boot Bryce, it opens to a 
Screen with four windows: Three of these are 
marked Ground, Terrain, and Sky, and the 
fourth is a preview. If you want, you can use 
presets under these three topics to start your 
world-building; you see what you're creating in 
the preview. The preset 


draw; moving the coordinate box causes a re- 
draw. Redraws are not fast, either. Every line and 
entity in every view—shown or not—are re- 
drawn. This constant and often completely un- 
necessary action needs fixing—and fast. A 
company spokesperson says Xitron is, indeed, 
reworking the redraw code. 

Xitron also needs to rework its claim that 
XCAD can run on any Windows-based PC. 
Technically, this may be true. But for all practical 
purposes, to use XCAD you need an 80486DX 
with preferably 8MB of RAM. Less than that, and 
even simple drawings take several seconds to 
redraw; complex parts with many NURBS sur- 
faces take minutes. If you use XCAD’s shading 
on an 80386SX-based computer, plan on taking 
lunch while the program goes through its painter 
algorithm. 

If you're beginning to think | dislike this prod- 


as spheres, cones, cylinders, and pyramids), 
plus discs as well as finite and infinite planes 
(the “ground” is already an infinite plane that es- 
tablishes the perspective of the horizon). 

Edit contains a materials editor, which gives 
you the usual editing tools for such functions as 
changing opacity, plus numerous defaults from 
which to choose. Unlike most programs, Bryce 
also includes an impressive terrain editor, which 
lets you perform such functions as creating 
mountain peaks according to the lights and 

darks in a file (see CGW 


grounds (flat surfaces), ter- KPT Bryce lets you mountains in the accompa- 
rain (mountainous sur- nying image) as well as nu- 
faces), and skies are repre. OYPass much of the inerous other controls. Ad- 
sented by pictures (square Complexity you’d ditionally, there are the 


samples), rather than words: 
For example, you could 
choose the desert-brown 
Square as a ground, one of 
the mountain samples as your terrain, and a 
pastel sunset as your sky. 

You also can choose to bypass this screen 
and build from scratch. Whether you start with 
presets or completely from scratch, Bryce’s 
next screen contains a vertical master palette 
topped by the names of the program’s four main 
branches: Create, Edit, Sky & Fog, and Render. 
Clicking on one of these words activates a cor- 
responding horizontal palette. Create gives you 
the usual geometric shapes to build with (such 


program. 


expect from a 3D 


usual resizing and reposi- 
tioning controls. 

Sky & Fog has some 
unique offerings, too. With 
these tools, you can define light—but you don’t 
work with spotlights. Rather, you choose sun- 
light or moonlight and position the source rela- 
tive to the horizon, as if you were Creating a 
“time of day.” Bryce then applies the appropriate 
lighting and shadows. The Sky & Fog palette 
also contains click-and-drag images for adjust- 
ing fog, haze, and shadows, and there are cloud 
density and frequency controls, too. 

Render does what you would expect, plus 
there are extra options, including a 360-degree 


uct, you’re wrong. It’s a good, inexpensive Win- 
dows-based CAD package that has some limita- 
tions and problems. If you are working strictly in 
metric or in architectural measurements and 
have an 80486 with 8B of RAM, it’s well worth 
the asking price as is, and you should consider 
this product when looking at Windows-based 
3D CAD. But before | can give XCAD an uncon- 
ditional recommendation, it needs decimal units 
for inch measurements and an updated redraw 
algorithm—and it needs them now. (Note: Xitron 
recently updated XCAD, adding such features as 
DWG and IGES compatibility as well as a pro- 
gramming interface.) Gc 


Bruce Haase is based in Muskegan, Michigan, 
where he is a college instructor and manufac- 
turing consultant who specializes in 
CAD/CAM/CAE. He also has written more than 
100 articles and three books on these subjects. 


panorama. With panorama (which was de- 
signed as an After Dark screen-saver module), 
you can—in effect—put yourself in the middle 
of a continuously panning 3D scene. 

Although | don’t have room to detail them 
all, there are many more layers below the click- 
and-drag windows for the more dweeby among 
us who crave finer levels of control. Bryce also 
comes with a friendly and informative manual; 
an image slide-show utility, KPT QuickShow; a 
plug-in for the continuous panning of Bryce’s 
360-degree images through Berkeley Systems’ 
After Dark screen saver; and a CD-ROM that 
contains tons of textures and images. 

What’s really marvelous about Bryce is 
that it makes the universe of 3D world cre- 
ation as accessible to computer-artist 
wannabes as it is to computer artists. Overall, 
| feel quite confident in claiming there’s never 
been anything like Bryce before—certainly 
not anywhere near this price point ($199). If 
you have a Mac and any interest whatsoever 
in creating 3D worlds, KPT Bryce makes a re- 
markable and fun point of entry. cf 


Jon Leland is an award-winning video 
writer/producer/director whose Sausalito, 
California, company, Communication 
Bridges, provides videos, seminars, and in- 
teractive media. His most recent production, 
“The Digital Video-Video,” is an overview of 
professional digital-video systems. 
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RAPID PROTOTYPING 
SYSTEMS 


To determine which is best for you, carefully 
analyze your needs 


eople ask, “Which rapid prototyping system is the best?” As with most manu- 

facturing technologies, it depends. Companies should carefully analyze their 
needs before making an investment. To start the process, consider that most rapid 
prototyping systems on the market today can be used for general-purpose prototyping. 
Bear in mind, however, that certain systems perform some tasks better than others. 

3D Systems’ SLA-500, Helisys’ LOM-2030, or Cubital’s Solider 5600 permit you to 

build relatively large parts. The SLA-250, DTM’s Sinterstation 2000, and Stratasys’ FDM 
family are good for small parts. The SLA-250 is especially good for parts with fine detail and 
those requiring an excellent surface finish. 

Stratasys’ FDM systems are relatively small and simple and are good at producing thin-walled 
organic shapes. Also, they can operate in an office environment. DTM’s Sinterstation 2000 can build 
parts in nylon, polycarbonate, and wax. Soon, metal will be added to the list. And on it goes. 

Buyers will also want to consider other factors, such as machine size, weight, and cost, and 
whether the system can be run unattended. The accompanying table offers guidelines that will help you 
begin to evaluate each of the rapid prototyping systems available in the US. Gs 


Contributing editor Terry Wohlers is an independent consultant specializing in CAD/CAM, rapid prototyping, 
and reverse engineering applications. 


SYSTEMS MAX. PART 


COMPANY TECHNOLOGY BuiLD TECHNIQUE SOLD MODEL SIZE in.) MATERIAL 
3D Systems -Stereolithography Solidifies liquid photopolymer 438 SLA-190 TSX7 5x16 Acrylate 
Valencia, CA SLA-250 10x 10x10 Epoxy, acrylate 
aati at SLA-400 20 x 20x 10 Acrylate 
SLA-500 20 x 20 x 23 Epoxy, acrylate 

Cubital America Inc. Solid ground curing Solidifies liquid photopolymer 21 Solider 4600 20 x 14x 20 Acrylate 

roy, li a Acryl 
810.585-7880 Solider 5600 14x14x1 crylate 
CIRCLE NUMBER 201 
aes ie Selective laser sintering Sinters powder material 50 Sinterstation 2000 12x15 Nylon, polycarbonate, wax 

ustin, 
512-339-2922 
CIRCLE NUMBER 202 
se “sn Laminated object manufacturing Cuts and bonds sheet material 96 LOM-1015 15x10x14 Paper 

orrance, | - P 
340-801-0600 : LOM-2030 oeX 22 ‘ 20 aper 
CIRCLE NUMBER 203 : = 
eee ead Solid jet plotting Ink-jet printing of material 6 Model Maker 6B 6x6x6 Proprietary thermoplastic 

ilton, : 
603-654-6100 | 
CIRCLE NUMBER 204 
Soligen Inc. Direct shell production casting Solidifies powder by jetting i) DSPC-300 12x 12x12 Ceramic 
Northridge, CA : 
818-718 -1221 
CIRCLE NUMBER 205 : . 
Stratasys Inc. Fused deposition modeling Heats and extrudes filament 66 FDM-1000 10x 10x 10 Polyamide 
Eden Prairie, MN . ae FDM-1500 10x 10x10 Polyolefin, polyamide, waxes, and ABS 
AGU Oo : FDM-1600 10x 10x10 Polyolefin, polyamide, waxes, and ABS 
_ 3D Modeler lex 2x ie Polyolefin, polyamide, waxes, and ABS 


HA COMPUTER GRAPHICS WORLD DUEMETaETZ 


Ideal for building large parts is 3D Systems’ SLA- 


900 rapid prototyping system. 


FORM OF 


MATERIAL 


Liquid 
Liquid 
Liquid 
Liquid 


‘Liquid 
Liquid 


Powder 


Sheet on spool 
Sheet on spool 


| Solid granular 
Powder/liquid / 
Filament on spool 
Filament on spool 


Filament on spool 
Filament on spool 


MACHINE 
SIZE (in.) 


27x 49x 64.5 
27x49 x 64.5 
72 X 136 x 80 
72x 136 x 80 


155 x 78x 114 
155 x 78x 114 


59x 115x 76 


48 x 39 x 50 
812 x 58 x 56 


20.5x 17.5x 23 


100 x 51 x 124 


26 x 34 x 34 
26 x 34 x 34 
26 x 37 x 34 
30 x 36 x 68 


1 Does not include laser replacement. The laser is warranted for 2000 hours of operation. 


MACHINE 


WEIGHTIvBs.) 


600 
650 
2841 
2841 


9900 
9900 


4500 


1025 
2650 


60 
2640 
290 
290 


390 
750 


_ 2 Includes everything, such as all parts, labor, and upgrades. 


3 Full-maintenance; includes laser replacement. 


MIN./MAX. LAYER 
THICKNESS (in.) 


0.004 - 0.020 
0.004 - 0.020 
0.004 - 0.020 
0.004 - 0.020 


0.004 - 0.008 
0.004 - 0.008 


0.003 - 0.020 


0.002 - 0.020 
0.002 - 0.020 


0.001 - 0.0025 
0.007 

0.002 - 0.030 
0.002 - 0.030 


0.002 - 0.030 
0.002 - 0.030 


Parts emerge from Cubital’s Solider Sys 


milled, painted, drilled, or coated. 


ENERGY 
SOURCE 


Helium-cadmium laser 
Helium-cadmium laser 
Argon-ion laser 
Argon-ion laser 


Ultraviolet lamp 
Ultraviolet lamp 


CO, laser 


CO, laser 
CO, laser 


Ink-jet printer 


Ink-jet printer 


Heated extrusion tip 
Heated extrusion tip 
Heated extrusion tip 
Heated extrusion tip 


APPROX. 
PRICE 


$100K 

$180K - 250K 
$364K - 425K 
$400K - 540K 


$300K 
$470K 


$349K 


$100K 
$200K 


9/0K 
$350K 
$57K 
$69K 


$80K 
$130K 


ANNUAL 
MAINTENANCE 


$5K - 10K! 
$7K - 17K! 
$32K! 
$38K! 


$42K? 
$67K2 


$34K3 


9K - 12K 
$16K - 19K 


8.4K 
Usage Fees 
$5K 

$6K 


$7K 
$8K 


tem 


S ready to 


WARRANTY 
(MONTHS) 


COW Ww 
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Perfect Vision 

The ANVIL-Vision rendering package from 
Manufacturing and Consulting Services 
(Booth #1855) creates photorealistic images 
of product designs from within MCS’ ANVIL- 
5000 mechanical CADD/CAM/CAE system. De- 
sign and rendering tools are integrated into a 
single system, ensuring that rendered images 
are based on complete, current design data. 
Images can be stored individually and 
arranged into sequences. (800-932-9329) 
CIRCLE NUMBER 130 


Mechanical Designs 
Several new features and more than 200 en- 
hancements highlight MECHANICA 7 from 
Rasna Corp. (Booth #1600). New capabilities 
include direct parameter integration for PTC’s 
Pro/Engineer; direct geometry access for HP’s 
Solid Designer and EDS/Unigraphics Il; new 
design optimization applications for sub- 
assembly mechanisms, contact, buckling, and 
pre-stress nonlinear applications; and inte- 
grated on-line documentation. MECHANICA 7 
is priced from $15,000. (800-937-4432) 
CIRCLE NUMBER 131 


Better Working Mode! 
To make its Working Model mechanical simu- 
lation and analysis software more powerful 
and easier to use, Knowledge Revolution 
(Booth #404) has added an enhanced simula- 
tion engine, improved editing and importing 
features, new simulation objects, and support 
of Microsoft's Dynamic Data Exchange to Ver- 
sion 2.0. Other enhancements to this $1495 
program for Windows and Power Mac/Mac 
computers include curved slots, gears, and 
cams and an improved equation editor. (800- 
766-6615) 

CIRCLE NUMBER 132 


Field Computations 
CardinalVision’s (Booth #1648) CardinalVision- 
EM accepts raw results from electromagnetic fi- 
nite-element solvers, represents them in scalar, 
vector, and tensor fields, then performs field 
computations to derive, extract, simulate, and 
visualize electromagnetic and electromechani- 
cal dynamics. CardinalVision-FEA Version 1.1 
accepts the results from MCAE finite-element 
solvers and performs additional computations 
on mechanical designs. New in Version 1.1: ad- 
ditional plate, shell, and solid elements; addi- 
tional computation functions; and a set of 
graphics and animation tools for real-time 3D 
visualization. CardinalClass provides a field 
computation for scalar, vector, and tensor fields 
and includes all field operators such as gradient, 
curl, divergence, and Laplacian. (503-682-3138). 
CIRCLE NUMBER 133 


HAACOMPUTER GRAPHICS WORLD QUIET 


Autofact ’94 
Product 


Preview 


Autofact ’94, the annual expo 
and conference for 
computer-based design and 
manufacturing, will be held 
November 13 through 17 in 
Detroit. For more information, 
call 313-271-1500. 


Matra Models 


Featuring an object-oriented user interface 
and database, on-line multimedia hypertext 
help, a feature-oriented modeler handling 


nonmanifold geometry and supporting a 
range of shape definitions, a real-time con- 
straint contour builder, and a STEP-compliant 
data model is Matra Datavision’s (Booth 
#1344) EUCLID Designer. With this pro- 
gram—which runs on all major Unix worksta- 
tions and under Windows NT—the same 
modeling operations can be used with all 
types of objects to create all kinds of shapes. 
(800-449-4774) 
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Solid Models 

VISI-CAD Solids and VISI-CAD Design, from 
3D Technology (Booth #101), present a practi- 
cal solution for mechanical engineering. At the 
core of VISI-CAD Solids is the EDS Parasolids 
modeler. By using the flexible and intelligent 
sketcher of VISI-CAD Design, a designer can 
elaborate on ideas without having to concen- 
trate on choosing detail geometry commands. 
Both packages are available for Windows and 
Windows N'T. (203-371-8500) 
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CATIA Upgrades 

From Dassault Systemes of America (Booth 
#1200) comes CATIA V4R1.2 and V4R1.3. 
V4R1.3 includes 14 enhanced products and six 
new products in the areas of shape design and 
styling, manufacturing, mechanical design, 
and equipment and systems engineering. Das- 
sault also offers Professional CADAM Sketchit, 
which works like a pen on a sketch pad while 
creating precise geometry as the user sketch- 
es. (818-559-3600) 
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Synergy in Design 
Weber’s (Booth #610) implementation of vari- 
ational design and manufacturing for its Syn- 
ergy Adaptive CAD/CAM software system uses 
a database of associated design and manufac- 
turing data, user variables, and process-con- 
trol intelligence. Reportedly, benefits include 
faster and easier CNC programming, the ability 
of shop owners to take on difficult work, and 
automatic updating of material requirements 
and manufacturing schedules. (414-782-0181) 
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Template Creation 
With the Arena Professional Edition from Sys- 
tems Modeling (Booth #606), design engi- 
neers can create their own templates and cus- 
tomize the functionality within them. Users 
build a simulation model by selecting a mod- 
ule containing the complete characteristics of 
a process, then placing it in a window and an- 
swering questions in its dialog box. Arena then 
runs a fully animated model of the actual or 
proposed process. (412-741-3727) 
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Licom Enhances 
Significant enhancements to automatic nesting 
and user-defined canned cycles for unique 
CNC machine types are two of the new fea- 
tures in Licom Systems’ (Booth #406) APSO694 
network-ready, PC- and Unix-based CAD/CAM 
system. The new release also features added 
IGES translator capabilities—particularly for 
the automotive, medical, and aerospace indus- 
tries—as well as enhanced manual tool path 
editing, advanced filleting, 3D surface defini- 
tion, and improved, error-free gouge-checking 
capabilities. (508-870-1941) 
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ProModel 2 


For version 2 of ProModel, ProModel Corp. 
(Booth #444) has enhanced the program’s 
RTI interface, conveyors, graphics editor, re- 
sources, time units, external subroutines, de- 
bugging, file saving, speed, and documenta- 
tion features. The Windows-based simulation 
program also offers several unique features, 
including a built-in trainer, a point-and-click 
approach to model building, and reusable 


templates. (801-223-4600) 
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Deneb Simulation 

Quest is an interactive 3D graphics-based dis- 
crete event manufacturing process simulation 
system from Deneb Robotics (Booth #1445). 


Deneb’s Quest 


Select features include material-handling sys- 
tems, activity-based cost analysis, and support 
for hierarchical and distributive model build- 
ing. Also available from Deneb are IGRIP (an in- 
teractive graphics robot instruction program), 
UltraArc, UltraFinish, UltraPaint, UltraSpot, En- 
vision, Virtual NC, and ‘Telegrip. (810-377-6900) 
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Prototyping Parts 
The proLIGHT series of rapid prototyping and 
desktop manufacturing systems from Light 
Machines Corp. (Booth #E 22225) enable en- 
gineers to produce prototypes and rapidly test 
the form, fit, and function of new part designs. 
Custom manufacturing applications and sec- 
ondary operations are also performed with 
these systems, which range in price from 
$11,495 to $24,995. (800-221-2763) 
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3D Measurement 


For noncontact 3D X,Y,Z measurement and 
surface-mapping applications, EOIS (Booth 
#410) offers the Mini-Moiré Sensor. Support- 
ing reverse engineering and inspection opera- 
tions, this baseline sensor is designed for use 
on conventional coordinate measuring ma- 
chines (as well as CAD workstations) and for 
compatibility with traditional touch probe 
technologies. (310-451-8566) 
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VManage Documents 
With Autodesk’s (Booth #1222) WorkCenter, 
users throughout a design group can better or- 
ganize, access, catalog, view, and track all types 
of electronic documents. Users also can access 
more than 100 types of documents, including 
spreadsheets, graphics files, and AutoCAD 
drawings. Other features of this Windows pro- 
gram include document management over 
time, workflow automation, document securi- 
ty, viewer/redlining capability, and Autodesk 


product integration. (415-332-2344) 
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Design Simplicity 

For aerospace, automotive, chemical, control 
systems, and pharmaceutical design applica- 
tions, MGA Software (Booth #1359) offers AC- 
SL/Graphic Modeller for the PC under Win- 
dows 3.1. This visual programming environ- 
ment for MGA’s Advanced Continuous 
Simulation Language lets users design a sys- 
tem in terms of block diagrams, then predict 
its performance, reducing design errors and 
improving time to market. (508-369-5115) 
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*® The Next STEP 


ParaSTEP from Grumman Data Systems 
(Booth #428) is reportedly the first commer- 
cially available product to let users import and 
export Application Protocol 203 (AP 203) prod- 
uct data to and from Electronic Data Systems’ 
Parasolid solid modeling system and Uni- 
graphics’ CAD system. Grumman also offers 
SPEX, a STEP EXport system that generates an 
AP 203 file containing a Boundary Representa- 
tion (B-rep) solid model of a PTC Pro/Engi- 
neer part model as well as configuration man- 
agement data. (803-760-3265) 
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Gibbs Modules 

New from Gibbs and Associates (Booth #123) 
are Virtual Gibbs Lathe and the Advanced 
Milling option. A module for turning applica- 
tions, Virtual Gibbs Lathe creates a 3D color 
rendering of a cut part in real time, as it is pro- 
grammed. The Advanced Milling option ex- 
tends the functionality of the company’s Virtu- 
al Gibbs Mill module to simplify the program- 
ming of parts cut using a 4- or 5-axis rotary 
table on a vertical mill. (805-523-0004) 
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Surface Machining 
One of the new features in SurfCAM Version 
5.1 from Surfware Inc. (Booth #1836) is the 
ability to create a blended surface through two 
to four different surfaces or splines, or any 
combination. Another is the ability to take two 
separate surfaces, join them to create a single 
surface of the two, and modify the smooth- 
ness between them. Other new features of this 
Windows/Windows NT-, and DOS-based pro- 
gram include accelerated shading with vari- 
able light source, intensity, and material finish 
control and configurable toolbars, breaking of 
surfaces, and editing of tangencies between 
surfaces. (818-361-5606) 
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IGES Exchange 
Version 2.0 of IGES/Works from ITI (Booth 
#1756) contains features that simplify the IGES 


data-exchange process and the use of the soft- 
ware. Some of these include a new Motif/Open- 
Look GUI, true 3D model/view/draw display, 
and additional trimmed surface conversion 
utilities. ITI also offers IGES/Works Lite Site, 
PDE/Lib version 2.0, and STEP/Works, an inter- 
active utility for graphically displaying, analyz- 
ing, and editing files conforming to the STEP 
standard. (513-576-3900) 
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Analysis Software 


MSC/Nastran, the core product from The 
MacNeal-Schwendler Corp. (Booth #1233), is 
an open-architecture, highly flexible, general- 


purpose structural and thermal analysis pack- 
age for analyzing the stress, vibration, and 
heat-transfer characteristics of structures and 
mechanical components. MSC’s other prod- 
ucts include MSC/Aries, MSC/Dytran, and 
MSC/Abaqus. (213-258-9111) 
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Parametric Solids 
Parametric Technology Corp.’s (Booth #1000) 
Pro/Engineer is a mechanical design automa- 
tion package that addresses all mechanical 
design-through-manufacturing activities. The 
parametric, feature-based solid modeling tech- 
nology runs on platforms ranging from high- 
performance Unix workstations to low-cost 
Windows NT PCs. PTC also offers Pro/PDM, 
an engineering data management program de- 
signed to manage Pro/Engineer designs as well 
as traditional engineering data while support- 
ing concurrent engineering. (617-398-5000). 
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NC Postprocessing 
In version 10.4, ICAM Technology (Booth 
#2118) has enhanced its CAM-Post product to 
include a more practical method for support- 
ing NC machinery with in-process probing 
features, a one-step process for managing 
multiple postprocessors, new NC and verifica- 
tion listing file formats, and a more conve- 
nient Error Message Summary display. Mean- 
while, new features in version 10.4 include 
support for the ISO language standard and ex- 
pansion of the CAM-Post questionnaire. (514- 
697-8033) 
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Pro/E Interface 


The new seamless Pro/Engineer interface 


found in Engineering Animation’s (Booth 


#530) VisLab version 1.2 lets users create a 
model in Pro/Engineer and animate the model 
in VisLab while seamlessly transferring model 
updates to VisLab. Version 1.2 also offers a 
100% increase in rendering speed over Ver- 
sion 1.1, depending on the model’s complexi- 
ty. The interface costs $975. (515-296-9908) 
CIRCLE NUMBER 153 


Revised ANSYS 


A new GUI and an improved iterative solver 
that increases computer processing by as 
much as 24 times over that experienced with 


Dove Grey and 


For FREE CATALOG, 


VIDEO WORK STATION 


Desktop Convenience For 
Today’s Multimedia Electronics. 


Integrated workstation provides a full 72” wide work 
surface. Both keyboard shelf and plotter shelf pull out 
3”, tilt 0°-5°, and adjust 3” up or down. Spacious 19/4” 
Rack Cabinet rolls on swivel casters. 


e Ergonomic design for user comfort. ¢ Ample work 
area and storage space. e Attractive 2-tone finish in 
lack Granite. 


write or call TOLL-FREE 
THE WINSTED CORPORATION 


10901 Hampshire Ave. So. * Minneapolis, MN 55438 * FAX 612-944-1546 


Preferred by Professionals Worldwide 


the frontal solver in prior releases highlight 
ANSYS revision 5.1 from Swanson Analysis Sys- 
tems (Booth #1745). The GUI incorporates the 
X Window system environment overlaid with 
the OSF/Motif standard, which gives Revision 
5.1 a familiar look and feel. (412-746-3304) 
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Re-Engineering Tool 
Computer Design (Booth #754) offers Re-En- 
gineering, a Silicon Graphics-based program 
that lets users import and surface-digitize data 


The ACP module 


quickly from any source, including unordered 
data points. The company also offers ACP (Ad- 
vanced Composite Pattern), a DesignConcept 


1-800-447-2207 
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3D module developed for industries that use 
composite materials. Based on SGI or IBM 
RISC System/6000 workstations, ACP defines 
the region of a 3D CAD model and flattens it 
into 2D pattern pieces, all the while analyzing 
the material properties of the composite and 
the ply orientation. Users can then pass the fi- 
nal patterns to nesting systems that position 
them for cutting operations. (616-361-1139) 
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VISUAL COMMUNICATIONS 


Creating Models 


Wavefront (Booth #1632) has packed a power- 
ful set of modeling tools, including surface, 
solid, and polygonal modeling techniques, into 
its 3Design 4.0 software. A unique set of 
sculpting tools is also now available as well as 
an option for implicit surface (metaballs) 
modeling. The company also offers Visualizer, 
a workstation-based 3D animation system that 
lets users import and accurately represent 
many types of numerical and geometric data; 
and Recording Composer, a program for in- 
teractive image layering and output to video. 
(805-962-8117) 
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OUTPUT 


Ink-Jet Plotting 


Designed for the small-office CAD user, 
Hewlett-Packard’s (Booth #500) DesignJet 220 
large-format monochrome ink-jet plotter 


(which replaces the DesignJet 200) is available 
in two versions: a D-size version ($2995) and 
an E-size version ($3995). (800-851-1170) 
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DISPLAY 


Dual LCDs 


The dual-LCD stereoscopic video projection 
system from StereoGraphics (Booth #1622) 
creates high-resolution, full-color stereo im- 
ages using live or recorded video suitable for 
flicker-free viewing by groups of up to 100 
people. The system is designed for broadcast, 


| 


video, satellite, microwave, or closed-circuit 
communications via land lines using coaxial 
cables or fiberoptic networks. The company 
also offers the CrystalEyes Monitor ZScreen, a 
stereoscopic liquid-crystal view screen that 
can be attached to any stereo-ready 17-inch 
monitor. (415-455-1832) 
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INPUT 


TruScan Scanner 


Using the latest tri-color CCDs, the TruScan 
CS400 Color Selecting Scanner from Vidar 
Systems (Booth #330) outputs 24-bit full-color 


images at 400dpi from documents up to 36 
inches wide. The CS400 dissects the image in- 
to user-defined colors or groups of colors, so 
users can select elements of interest from a 
full-spectrum original. Developed in coopera- 
tion with Colortrac Ltd., the scanner costs 
$35,000. (703-471-7070) 
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SYSTEMS 


Industrial System 


For applications in DNC, SPC, terminal emula- 
tion, and machine control, Comark Corp. 
(Booth #1931) offers the DNC 486 industrial 
workstation, which consists of a 14-inch, 
1024x768 SVGA display with 1MB of RAM; an 
80486 33MHz CPU with 8MB of main memory 
expandable to 32MB; a 256MB IDE hard card; 
full-travel silicone rubber keyboard; I/O plates; 
and more. The unit features rotate and tilt ca- 
pability and costs $6665. (508-359-8161) 
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New Touch Screen 

Greco Systems’ (Booth #440) Touch Station is 
a fully integrated, expandable, flexible touch- 
screen computer designed for use in harsh 
manufacturing environments. The product 
enables mouse-free operation of Windows- 
based products, and it comes equipped with 
an external keyboard port. Greco also offers 
WinDNC, a Windows program for controlling 
the file storage, transfer, and management of 
NC part programs; and Shop Floor Control 


9000 for Windows, a manufacturing process 
control and engineering documentation pro- 
gram. (619-442-0205) 
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MISCELLANEOUS 


On Schedule 

The latest product from AutoSimulations 
(Booth #4123) is AutoSched 4.0, a scheduling 
program that lets users determine starts, 
completes, cycle times, rework, and more as 
well as create part-specific steps within a rout- 
ing. Also available is AutoMod 7.5, which pro- 
vides more than 30 new features to enhance 
modeling productivity. (801-298-1398) 
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New Analysis Tool 
State-of-the-art electromagnetic analysis tools 
can be found in Infolytica’s (Booth #1957) 
MagNet5 Release 5.1, which now offers Mi- 
crosoft Windows 3.1 and Windows NT sup- 
port. Other features include adaptive solution 
refinement in 2D and 3D, 3D transient capa- 
bility, 3D high-frequency capability, and in- 
creased resolution in 2D. (514-849-8752) 
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Cranel’s NOFS 

Cranel (Booth #1919) has combined its Net- 
work Optical File Server (NOFS) with a 
Hewlett-Packard optical library with AMASS 
software and an Anatech color scanner to cre- 
ate a fully self-contained CAD/CAE capture 
and storage system that provides 4.5TB of opti- 
cal storage with a 5GB hard disk. NOFS sys- 
tems are available in capacities from 20GB to 
5.4TB and connect to any network with no 
modification to existing file-server software. 
(614-431-8000) 
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Software Advisor 
Milling Application Advisor (MAA), a PC-based 
program from Kennametal Inc. (Booth 
#1935), recommends milling cutter, insert, 
and machining conditions based on specific 
workpiece materials and parts being milled. 
With MAA, users can reduce setup time, opti- 
mize their milling processes, and perform 
“what-if” analyses quickly and without special- 
ized computer training. The company also of- 
fers Graphical Tool Library, a CAD/CAM pack- 
age that provides a ready-made file of 3D wire- 
frame cutting tool images. (800-446-7738) 
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3D Electrodynamics 
Integrated Engineering Software’s (Booth 
#1959) Faraday is a 3D time-harmonic eddy- 
current analysis package designed for use in 
3D applications with steady-state sinusoidal 
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RESOURCES 


PC-Based Multimedia 
Covering such multimedia platforms as MPC, CD-I, and 
CDTV, Multimedia on the PC describes how multimedia 
works and offers advice on which products are best for 
which applications and how to use them. McGraw-Hill (New 
York City), 155 pages, $19.95. 
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Graphics Reference Guide 

Targeted at PC and Mac users, Computer Graphics Secrets 
and Solutions is a reference guide to creating, editing, and 
printing graphics files. The book also includes a section on 
image editing. Sybex (Alameda, CA), 300 pages, $19.99. 
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What’s On the Internet? 

The winter 1994/95 edition of What’s On the Internet, a 
guide to more than 7400 Internet talk groups, explains how 
to make contacts, share views, and talk to the more than 23 
million Internet users around the world. Peachpit Press 
(Berkeley, CA), 260 pages, $19.95. 
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Guide to Adobe Premiere 

Offering advice on moviemaking and video editing with 
Adobe Premiere versions 2.0, 3.0, and 4.0 for the Mac is 
Premiere With a Passion (Second Edition). The book also 
comes with a “Goodies” disc containing 16 hot new plug- 
ins. Peachpit Press (Berkeley, CA), 401 pages, $34.95. 
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Getting Online Quickly and Easily 

If you want to be on the Information Superhighway but you 
don’t know how to get there, Point & Click Internet promises 
to have you up and running in less than an hour. The book 
comes with an America Online floppy disk (Mac-based) and 
a certificate good for 10 free hours online. Peachpit Press 
(Berkeley, CA), 103 pages, $12.95. 
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Multimedia & CD-ROM for Dummies 
Multimedia & CD-ROMs for Dummies, Interactive Multime- 
dia Value Pack makes sense of multimedia’s many confus- 
ing parts by explaining what you need, how to install it, and 
how to make everything work together. IDG Books World- 
wide (San Mateo, CA), 346 pages, $29.95. 
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Animation How-To 

The Animation How-To CD is a book/CD set explaining how 
to create dynamic moving objects. The DOS-based CD- 
ROM included with the book offers more than 450mB of 
tools, animations, and ready-to-run source code. Waite 
Group Press (Corte Madera, CA), 482 pages, $34.95. 
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Graphics, Multimedia Demystified 

Multimedia & Graphics Controllers provides detailed infor- 
mation on selecting and installing hardware and software for 
graphics and multimedia applications. Windcrest/McGraw- 
Hill (Blue Ridge Summit, PA), 432 pages, $34.95. 
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time-varying source excitation. Faraday solves 
typical eddy-current problems related to in- 
duction heating, coils, recording heads, ca- 
bles, and transformers. (204-632-5636) 
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Chip Upgrade 

Weitek’s (Booth #759) SPARC Power uP is a 
high-performance CPU upgrade for Sun 
SPARCstation 2 and IPX machines. Weitek has 
reduced the price of the starter kit (the chip 
and installation kit) from $1500 to $1200 ($995 
for additional chips). (408-738-8400) 
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Shop Safety 


To be sure the workplace is safe and con- 
forms to all requirements, Ease (Booth 
#2008) offers ErgoEase, a software system 
that lets users decide what method should 
be employed in carrying out work, what 
safety requirements must be adhered to, 
and at what point a job becomes unsafe. 
(714-455-1195) 
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BOARD-LEVEL 


An Ultra Engine 

Actix Systems’ GraphicsEngine Ultra64, a 4MB 
VRAM video board for the PCI local bus, si- 
multaneously delivers sharp and stable real- 
time video and intricate graphics in 16.8 mil- 
lion colors at high resolutions and high re- 
fresh rates. Actix reportedly is the first 
manufacturer to use a 64-bit RAMDAC to ren- 
der high-quality, real-time graphics for multi- 
media applications. The 64-bit internal data 
bus provides pixel rates up to 720MB per sec- 
ond. (408-986-1625) 
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GRAPHIC ARTS 


Color Switching 

Binar Graphics’ AnyView Professional is a 
software-only graphics tool for rendering 
graphics in Windows. Users in digital video, 
16-bit gaming, morphing, and high-resolution 
scanning applications will benefit from the 
product’s many features, including on-the-fly 
color-depth switching, color calibration, Win- 
dows memory management, and on-the-fly 
resolution changing. In addition, the $99.95 
tool accelerates Windows graphics by up to 
25%. (800-228-0666) 
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Smart Drawing 

FutureWave’s SmartSketch drawing product 
boasts an intelligent shape-recognition tool 
that automatically straightens and smoothes 
lines or converts lines into precise ovals, cir- 
cles, rectangles, or squares. Illustrators and 


designers can also reshape a drawing by grab- 
bing and pulling anywhere along a line or at a 
corner. Other features of this $99 program in- 
clude more than 600 drag-and-drop EasyArt 
images, 16.8 million colors, advanced text han- 
dling, and multiple levels of undo. Smart- 
Sketch ships with eight on-screen lessons: 
Map Maker, Logo Creator, Depth, Technical 
Drawing, Fashion Designer, Home Designer, 
Headline Builder, and a Quick Start lesson. 
(800-619-6193) 
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SCIENCE AND MEDICINE 


A Visual Advantage 

The most significant new feature of Visual Nu- 
merics’ PV-Wave Advantage version 5.0 soft- 
ware is a GUI-based source code debugger for 
PV-Wave procedures, which reportedly speeds 


application development. Other enhance- 
ments to the program include the addition of 
16 projections, 3D elevation plots, filled con- 
tours, and HDF/netCDF file support. The soft- 
ware’s mapping functionality has also been 
enhanced. A single floating license costs 
$6995. (303-530-9000) 
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JOIN THE WINNING TEAM! 
Wavefront Technologies, the leading software supplier 
in the 2D & 3D computer graphics industry, is looking for 
high-energy, plugged-in, technically-oriented people for 
marketing positions in our Santa Barbara office. 


Product Manager 

Physically-Based Animation @ 2D Products 

Assess the market, define the product and position it for 
sales. Must have marketing experience with similar 
software products. 


Market Manager 

Interactive Entertainment 

Define marketing programs to position entire product 
line in this highly active market. Experience in this 
market is a definite advantage. 


Wavefront is a rapidly expanding market leader. Mail 
your resume for these positions or future consideration 
to: Wavefront Technologies, Human Resources, 530 
East Montecito Street, Santa Barbara, California 93103. 
Ride the wave! EOE. 
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spoiled = 2,653; b: returns from news agents = 10,363); (F) Total = 88,483. 


Actual number of copies of single issue published nearest to filing date: (A) 
Total no. of copies = 86,628; (B) Paid and/or requested circulation (a: 16,089; 
b: 56,075); (C) Total paid and/or requested circulation = 72,163; (D) Total free 
distribution = 1,955; (E) Total distribution = 74,118; (F) Copies not distrib- 
uted=(a: 2,061; b: 10,449); (G) Total=86,628.1 certify that the above state- 
ments made by me are correct and complete. 


Robert P. Holton, Publisher 


EXTRON Now SHIPPING 
NEw INERTIA! 


- WORKSTATION TO VGA GRAPHICS CONVERTER 


EXTRON’s INERTIA™ Graphics Trans-Converter is the first scan 
converter to allow for display of high resolution workstations on 
standard VGA or Mac display devices at an affordable price. With 
the INERTIA, graphics from CAD workstations like Sun, SGI and 
PowerPCs, Super VGA and Quadras can be viewed on standard 
640 x 480 VGA and Mac only displays. Since over 90% of the 
LCD panels and projectors on the market today are 640 x 480 
compatible, INERTIA achieves this connectivity by converting sig- 
nals from 32-68 kHz (up to 1280 x 1024 pixel resolutions) down 
to standard 31.5 kHz (VGA) or 35.1 kHz (Mac). Because INERTIA 
has two buffered outputs it is capable of driving not only LCD 
products, but also any VGA compatible video source such as a 
VGA computer monitor, VGA/MAC only 

large-screen projector and even a VGA/MAC 

color printer. The INERTIA Graphics Trans- 

Converter makes expensive display of CAD INERTI p.* 


level video graphics inexpensive. (ah idrosjook eam 


Rag 


o 
“0 eno® 


Extron Electronics 


EXTRON ELECTRONICS/RGB SYSTEMS, INC., 13554 Larwin Circle, Santa Fe Springs, CA 90670, U.S.A., (800) 633-9876 (310) 802-8804 FAX: (310) 802-2741 


EXTRON ELECTRONICS, EUROPE, Banningstraat 6, 3769 AB Soesterberg, The Netherlands, 31-3463-50150 FAX: 31-3463-53985 
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Release 
Creativity 


Find out # 
more 
about how 
you can use * 
this dynamic ~*~ 
unencumbered, ‘i 
optical motion 
capture system to make reliable real- time digital motion data streams 
for SGI, PC, Mac, Sun, and other high-performance computing 
platforms. 


Multi-Trax™ 


Whether you are creating "live" performance animations, designing 
LBE systems, defining and building computer-generated characters 
for ads or long-format animations, or creating sophisticated digital 
visual effects tor features, the Multi-Trax™ system can be your 
computer's connection to real-world motion in real time. 


ti-Trax Applications Group at (617) 864-0201 and find 


out if Multi-Trax motion capture systems, and motion capture services 
can help you. — 

Adaptive Optics Associates, Inc. 

54 CambridgePark Drive 

Cambridge, MA 02140 


USA 

(617) 864-0201 AO, 

(617) 864-5855 fax starstyle 
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TTT bee SD DIGITIZER 


RC In a Flash F 


m@ Create CAD models from 
real world parts. 


m Capture coordinates at 
the speed of light. 


m Maximize design freedom 
and measurement accuracy. 


m Accelerate the develop- 
ment process. 


Call or write today for 
more information. 


Pixsys, Inc. 

5680-B Central Avenue 
Boulder, CO 80301 USA 
(303) 447-0248 

Fax: (303) 447-3905 
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f Imagin 
| Services 


See 


IRIS 
COLOR PRINTS 
UP TO 33"x 47" 


4"x 5" & 8"x 10" 
COLOR CHROME 
OUTPUT vf 


ERRRERRER REE RRR RE EE 


PREPRESS 


UP TO 32"x 36" FILM OUTPUT! 


4 
madvance 
y | meproductions corporation 


100 FLAGSHIP DRIVE © NO. ANDOVER, MA 01845 
(508) 685-2911 
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Covers 3D modeling, 
3D fractals, ray-tracing & 
other wild graphics stuff 
you can do on your PC. 


Ask for Dick Oliver’s 
Nonlinear Nonsense 
Cedar Software, RR | Box 4495 
Wolcott, VT 05680 
Phone: 802-888-5275 Fax: 802-888-3009 
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T NITHORIZED GRAPHICS LIQUDATIONS 


PLOTTERS * LASERS * SCANNERS 
DIGITIZERS * INKJETS * ELECTROSTATIC 


= " 
SW Ah, eae 

sngppire CCS 
RASTER S287 225 ied? 4 


anmse Rompe 

SF VERSATEC © NUMONICS 
wm Roland 

Ae searurec | 


& igital resouraes inc. N 
Y PO. Box 23051, Portland, Oregon 97223 6 
503-246-0202 » FAX 503-625-0600 


| @ HEWLETT 


PACKARD 


MLITOR 


=CalComp 
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- BEUCOMPUTER GRAPHICS WORLD DIUSIEENTEZI 


5. Human Faces- Man & Child with Expressions ¢ 6. Human Forms- Woman 


3-D Computer/Animator 


ASV Corp, a film, video, and 
multi-media production company 
in Atlanta, Georgia seeks 3-D 
computer animator with 2 to 3 
years experience. Must know PC 
based, “3-D Studio” and/or SGI 
Computers. “Vertigo Animation 
System’. Full time position 
includes full health benefits. Salary 
commensurate with experience. 
Send resume and demo reel to: 

Eleanor Dixon 

ASV Corp. 

2075 Liddell Drive 

Atlanta, Ga. 30324 
FAX 404 876-1715 
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L 


DIRECT MAIL (2 


MARKETING Y 


arget your direct mail offering 

by selecting from CGW’s 62,000+ 
high tech buyers. These are the 
professionals with high-dollar buying 
power for your product or service. 


Use one or more of the many available 
selections to pinpoint mail to only those 
prospects who meet your exacting criteria. 


Perfect for catalogs, new product literature, 
and seminars. 


Call 800-962-4669, (FAX 918-831-9497) to 
have full information faxed or sent to you. 


COMPUTER 
GRAPHICS 
WORLD 


MODELING * ANIMATION * MULTIMEDIA 


1421 South Sheridan 
Tulsa, OK 74112 


FREE PROGRAMS 


That's right! Now you can free your 
software from those troublesome 
hardware locks. Dont buy a new 
program because wey wont replace 
your lost or stolen hardware lock. 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


TOPAS RIO PANORAMA 
INSCRIBER | LUMENA 3D-STUDIO 
IMAGEPAINT D.G.S. VISTA TIPS 
LOGO EDITOR AXA & MORE 


UNLOCK CAD PROGRAMS T00 


SURFCAM-4 


CADKEY TANGO PRO 
PADS PERFORM EZCAM  MASTERCAM 
MICROSTATION SMARTCAM & MORE 


from $300 plus S&H 
Unlock HI-RES QFX or QTV for $125 
O—-x NEW x-—0O 
We now unlock ANY program using 
Rainbow Technologies Inc. locks 
including the Sentinel Super Pro! 


PROTECT YOUR INVESTMENT TODAY 


AMERICAN (609) 390-2799 
iii (609) 390-3750 FAX 


IMAGINE THAT 
| EVERGREEN DR.. SEAVILLE. NJ 08230 


Products are for licensed users only 
Trademarks are the property of respective owners 
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Acuris, Inc. © 931 Hamilton Ave, ¢ Menlo Park, California 94025 © Tel. 415-329-1920 © Fax 415-329-1928 


READY-TO-READ 


1104 Models 
:. UNLOCKED 


Acuris 
ClipModel 
BT 
Library 2 CD-1 


ormats 
DXF 3D FACE 
DXF POLYMESH 
0BJ Wavefront 
3DS 3D Stu 
. GRP Topas 
3 es MDL MacroModel 


Library 4 


Library 5 


Call today for your free catalog 


1-800-OK-ACURIS i 


Library6  * 


EIPSUIYINY) °F SANYUIN4 -10U9zU] “T » Saesgr] g OW! PapIAIp sjepoW +OTT. ‘T-A9 


ueW -sulioy ueUNn “py e §=6ueder Y YSH ‘YWeZ BF aqojyH -Aydess0ayH “¢ © BINyUANY Y Saaiy -10118}xXq “Z 
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Why is one school 

Mi setting a world standard 
for Computer Art & 
Animation Training? 


They come from around the world to 
@ discover an unique dedication to: 


| a “High End" animation studios 

featuring advanced PC & Silicon 
Graphics gear running 3D Studio 
& SOFTIMAGE Creative 
Environment. 


e Instructors & staff "networked" 
to the film and video industry 
who are agressive about 
placement and portfolio 
development. 


e Added instruction in digital 
audio and digital video to give 
you "total" skills for added 
career opportunities. 


¢ Custom shortcourse training 
for industry professionals. 


Call or Fax for information on 
programs, new MultiMedia degree 
program and financial assistance for 
qualified students. 


Two locations... 

g _ Minneapolis, MN 

| i ' 
]/ American | & 


Computer | Raleigh, NC 


& Animation 


| 800-800-2835 
Jo] Tele) ie) amma 
Communication arts 


2526 27th Ave. S. « Minneapolis, MN 55406 


HOTTEST 
CAD/CAM 
SOFTWARE 


Free catalog of CAD/CAM 
software. Powerful tools for 
design, drafting, machining, 
mechanisms, rendering, 
surfaces, training, viewing. 
Specialized add-ons for 
AutoCAD, CADKEY, others 
from $24.95 to $2,495.00 
CADKEY 7 $3405. $475! 


CAD/CAM SOURCE 


(800) 424-2255 
M-F 8-5 EST ¢ Fax (617) 631-5324 
2 Catherine Lane ¢ Marblehead, MA 01945 
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COMPUTER GRAPHICS: 
‘A Worldwide Market Report | 


An incredible resource for those who- 

need to understand the dynamics and 

directions of this complex marketplace. 

The Market Report includes: 

Technology trends 

@ Predictions of growth rates 

¢ In-depth review of the computer 
graphics market — 


This valuable report sells for $15.00. 


To order your copy, make your check payable to: 
Computer Graphics World, Mail to: Becky 
Biggar, PennWell Graphics Group, Ten Tara 
Boulevard, Fifth Floor, Nashua, NH 03062-2801. 
Tel: 603-891-9157; Fax: 603-891-0539. 


DIRECT MAIL yy 


MARKETING 


arget your direct mail offering 

by selecting from CGW’s 62,000+ 
high tech buyers. These are the 
professionals with high-dollar buying 
power for your product or service. 


Use one or more of the many available 
selections to pinpoint mail to only those 
prospects who meet your exacting criteria. 


Perfect for catalogs, new product literature, 
and seminars. 


Call 800-962-4669, (FAX 918-831-9497) to 
have full information faxed or sent to you. 


COMPUTER 


MODELING * ANIMATION * MULTIMEDIA 


1421 South Sheridan 
Tulsa, OK 74112 


You could probably 
model just about 


anything. 


~ {| CORPORATION 


A SPECTACULAR DEMONSTRATION OF OUR NEW 
INTERCHANGE TRANSLATION SOFTWARE 
EASILY MOVE BETWEEN MANY 3D FILE FORMATS 


SYINDESIS VOL. [:500 MODELS 


Pad 


PLUS DEMO MODELS FROM VIEWPOINT DATALABS, 
NOUMENON LABS, IMAGINATION WORKS AND OTHERS §£ 


EACH 3D-ROM JUST $99.95 
SYNDESIS 


NEW! AVALON 


A SNAPSHOT OF THE INTERNET'S 
MOST POPULAR 3D REPOSITORY 
avalon.chinalake.navy.mil 
HUNDREDS OF MODELS, DOCS AND UTILITIES 
ISO-9660 AND ROCK RIDGE COMPATIBLE 
FOR PC, MAC, AMIGA AND UNIX 


ONE CDROM JUST $49.95 


SYN DE S§ |] § 235SOUTHMaINsT.| 
JEFFERSON, WI53549| aa 
e&O@ _ 


(414) 674-5200 
(414) 674-6363 FAX 


~ neg 


Steen 


Call to find out how to get a free Syndesis 3D-ROM! 
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STOP JUSTIFYING 
YOUR CAD/CAM AND CAE 
PURCHASES 


Make CAD/CAM and CAE technology 
strategic weapons in your company's 
drive for success. The CAD/CAM 
Strategic Planning Guide shows you 
how to dramatically lower 
manufacturing costs, shorten 
time-to-market, improve quality and 
make your products more attractive to 
customers. When you deliver major 
benefits like these, your days of 
justifying CAD/CAM and CAE 
purchases will be over forever. Order 


your copy of the CAD/CAM 


Strategic Planning Guide 
today for just $75 from: 


CAD/CAM Publishing, Inc. 
1010Turquoise Street, Suite 320 
San Diego, CA 92109 
Call; (619) 488-0533 FAX: (619) 488-6052 
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ee 


Ankle Joint. But why? We’ve already done it! Viewpoint has thousands of stock Datasets” 
for animation, visualization, and real-time applications in over fifty 3D VIEWPOINT 
formats. Save time. Save money. Use Viewpoint 3D data in your next project.) 41 AL ABS 
Call 1-800-DATASET (328-2738) for your free 200 page catalog Wav 
and/or DataShop” CD ROM with $2,000 worth of free Datasets. 

*DataShop available in 3D Studio, Alias, Softimage, and Wavefront formats. Vv 


Viewpoint DataLabs*625 South State StreeteOrem, Utah 84057+*Ph: 801-229-3000*FAX: 801-229-3300 


SEE OUR AD ON INSIDE BACK COVER OF THIS ISSUE 
OMPUTER GRAPHICS WORLD Ex 


DIRECT MAIL (2 
MARKETING 


a 


PERSONAL DIGITIZER™ 


AudioReality™ Brings 
Your 3-D Worlds to Life. 


Low-Cost 3D Digitizing 


arget your direct mail offering 

by selecting from CGW’s 62,000+ 
high tech buyers. These are the 
professionals with high-dollar buying 
| power for your product or service. 


oonnetiate 


If you are developing 3-D graphics 
applications under DOS, Windows, or 
UNIX, it only makes sense to have 
AudioReality. Developed by Crystal 
River Engineering - the creators of the 
Convolvotron — AudioReality is the 

only true real-time interactive 3-D audio. 
Current products feature room models, 
directional radiators, and Doppler shifts. 


| Use one or more of the many available 
selections to pinpoint mail to only those 
prospects who meet your exacting criteria. 


Perfect for catalogs, new product literature, 
and seminars. 


Call now for more information. 
Crystal River Engineering 


e Tel: 415-323-8155 x 20 
\ Fax: 415-323-8157 


Internet: info@cre.com 


Call 800-962-4669, (FAX 918-831-9497) to 
| have full information faxed or sent to you. 


COMPUTER 


¢ Provides accuracy of 0.035" (0.89 mm). 
¢ Reports position and orientation through RS232. 
¢ Self-calibrating and noise-immune sensors. 


COMPLETE SYSTEM: only $1,595 


Immersion Corporation 
(415) 960-6882 FAX (415) 960-6977 


ems: immersion@starconn.com 


1421 South Sheridan 
Tulsa, OK 74112 
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3D Studio R3 


Video Tutorial Set 
Re Set $295 R383 Set $395 


The only complete tutorial that 
teaches you how to effectively 
use all aspects of 3D Studio. Six 
separate, | hour tapes help 
clearly explain each module. The 
tapes include discussions on 
commands, = techniques & 
examples. Perfect for new and 
intermediate users 


800-854-4496 


VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 12 month program is the most, 
comprehensive of its kind in North 
America and is a full immersion into 
computer graphics animation. The 
classes are integrated with a high- 
end commercial production company 
and graduates achieve a widely 
adaptable range of computer skills. 
Highlights include: 

* Low student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 

* Theoretical/ practical experience 
* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio 


~<BS Saint Anthony ‘Luling, LA 70070 (504) 785-3969 (504)785 


rer NS, , THE BETTER 
16.7 Millon Colors Composite PC to NTSC ENCODER 
High quality, external, portable SVGA to TV 
converter compatible with any notebook, 
laptop, desktop with SVGA output 
\P: ake Supports composite mt St) Fl nbc 
; i j ; Al cables, 640 x 480 (NT icker-Free 
2 Mallet ane oo : 16.7 million colors, Windows/DOS 
... one of the biggest collections : Overscan / Underscan $229 
@ over 1000 ready-to-use pictures = s 8 
 ipicmrs aria ean | MIRO DC1 Digital Video 1/0 
® for Amiga Pe. Mac, SG an all vystems that are | A Full Motion Full Screen Video in & out fro 
sth an SOE pt ee hard drive. Complete desk-top video, non 
, Caiga,Sratavnono DI and may Or, Gee. linear editing for PC/Windows. Great $859 
@ printed color catalog included se quality video. Adobe Premier 1.1. 


Introducion price to Dec-1-94 $ 89 nah ee S&H | a a DPS PERSONAL ANIMATION RECORDER 
regular pricess Woe ee: - Broadcast quality animation from PC 
2 war ae with any animation 
PINE ++ 43-7252-540384 oc) ae “BE © software & 3D Studio. $1659 
Modern Media Technologies eos = =e 
Gugesne aye 22 abe = FE 1 -800-2 67-0743 
- 4400 Steyr, Austria <<. Hu : : 


"ve 43 7252 - 540902 Technology Lewiston N.Y. & Toronto Ont. 


We also offer an intensive foun- 
dation program in 16mm film 
production. For information 

Call or write: 


Vancouver Film School 
400 -1168 Hamilton St. 
Vancouver. B.C. 
Canada V6B 2S2 


604 685-5808 


Fax: 685-5830 Yes 


CIRCLE 37 ON INFORMATION CARD CIRCLE 39 ON INFORMATION CARD CIRCLE 40 ON INFORMATION CARD 
EA COMPUTER GRAPHICS WORLD TWEETY 


CIRCLE 78 ONINFORMATIONCARD) = 


i oe Index to Advertisers 


A ase PHONE FAX PAGE CIRCLE 
November (Fass: NO. NO. NO. NO. 
8-10 Computer Graphics Expo, held in Wembley, AP Professional ........scccscssscsneeneeeee 619-699-6735 .occcscscsenseeeen 619-699-6380 .o..ccccceccssecne a7" 20 
England. Contact: The VR Centre (081-995-2632); AT&T .cccscssnnnennnnnnnnntntntesnnns 800 898-6544 o..cccccssssssssssssssee 407 662, 7447 xc 19 11 
fax: 081-995-3633 ete Wii ei a ee eee oe Pits +, | ae aaa 4955999-1008 84 47 
(fax: 633). : 
Adaptive Optics Assoc Re a Ra NY OTP BORO 2OT ess veteernspceesteace 617-864-1348 ooo eee 2 Me ee 
8-10 The Entertainment Authoring Conference, ete tai ie ay at Seaedn deceineasntes 908-685-2911 0... eceeeseeees 908-685-1771 oo... eee mah - 
held in Los Angeles. Contact: Silicon Graphics Inc. ascension Technology ........................... 802-860-6440... 802-860-6439... 70 32 
(508-440-9700); (fax: 508-443-4715). Fe eee ieee eed 404-876-3445 .ccccccccssccsscccereee 404-876-1715 cccccccccsscssceccese 84 44 
: Aunnilesk ties 93 to x ee A169 oad AVS-AG1-B989 ..ossccsieccsic 40 
14-18 Comdex Fall ‘94, held in Las Vegas. AuignESa a Shi i Gi (ore 614-488-8838 oo ccccccccn 614-488-0848... 69 31 
Contact: The Interface Group (617-499-2722): AxSyS TeChnOlogy LTD.........ccsccccsceseesescceseseeeee CIES | | a ce ae eee Tae ce erecta are ee S17 67 
(fax: 617-499-6600). CAD/CAM Publishing, INC. ...............-ccccsssss+000 Biddinsy ceo 619-488-6052 .....cecccccccccccecee 85 52 
Caligari Corporation..............cccsccscssssecssssssssssse 415-390-9600 ...cccsccsesssssecsseseee 415-390-9755 v.csrseccccssessecseees 16 15 
14-26 Second Annual New York Digital Salon ee A RO Rae SR eee rey Cee, Se ee = va Fag | b ye ee aia bs Ki 
; i anon PNG a cececcnssue cue ata os botitacena cet tacs or couee OU LEIP IEAINGH Nira Eacds < sacceducodstea at iSite bib eoiean ote c has eoneeeee 
pric _ Se et tee Goan Soares ss bce os, BO2-B6S2527 wicked nccscasiel 802-888-3009 .....e-ccccesseceseeee 84 43 
mt ah Lea oe se — cimmetry Systems... 514-795-3019... sso tue 514-735-6440 occ S18 69 
); (fax: 212-525-3587). rai ape oR Nate me aera he ea RE B00: 727-A660. > 4:0: 6125514002 srcoccesecccsvscea 14 9 
Computer Aided Products................ccccessssesse+ 617-631-9662 ...ccccccssssssssssssseee Tb cance © Sie eeaveaaaa tes 85 75 
15-17 Autofact ‘94, held in Detroit, MI. Contact: Crystal River Engineering......cccccccssessssseeseene MY SEBBT5G co cecccecisins sche A15'329-B957....6ck ko 86. 77 
society of Manufacturing Engineers (313-271- Digimationie: 2. Secs... cea eae 504-785-3969 .....scccccsssseveseeesee 504-786-2040 |. 3..csceos. 86 38 
1500); (fax: 313-271-2861). Digital Processing System ............:.csssesesseeses BOB-32 11-5533 «1. accsitatediens 606-371-3729 .o.vceccsssesssesseesses B43 
Digital ReSOUrCEeS, INC. 0... eee cesceeeseesees BOSC 46-0202 sci cccesiseeseanes cau DUG-G20-UDU0 ..3....1Bacaeca ker 84 46 
15-18 Second Color Imaging Conference, held in —Division Limited .............esssssssssssesssssssseseceeeee 6008770759... 8a Sidhe 919 968-7890 .......eeccccesseseeee 18 
Scottsdale, AZ. Contact: Soceity for Information retells oa ae ek a 314-344-2687 ...0.. ees ecesesseeseeee 914-344-5158 on... caseeecnsseeee = = 
iso| -853-7069): (fax: 203-855- BCID PIGIIBH ANC spe ose eet gc re erat ns, os, casa a. cvodb goad began dh hy no cacab ea hpeavoae 
Dispiay (208 ee (0Reh tae ee ae 9709) Extron El@Ctronics ......cscccccccccscsscsccscceccsecesssseen RID UP ie ee ae BW -2PAV sic. cctc 83 56 
29-Dec 1 New York Virtual Reality Expo ‘94, Ee Sa Re TR OLN oe ~~ oe naa apa 2 . : — pen ee - ue 
held in New York City. Contact: Schwartz Public Folsom Research, IMC. .....0cnsennerrovervn BMI es ew cae 81 35 
Relations Assoc. Inc. (212-677-8700); (fax: 212- Hewlett Packard Company «...cscsssoseeseeeeeeeeeeene S00851-4170 XE 85a an FSD 
254-2507). Pe rechiogy 7 ee es 416-633-5884 ooo occccccccscsese 416-398-5484 cc ccccccecceee 86 40 
IBM Microelectronics RAMDACS ................00... QU EMAAED EL EAP Fil) -icrctts- cist ven, svt ss cas epee eee Insert 74 
ieiinaie Saas os es B09-390-2799 3 s.sscovsnccvsiseacan 609-390-3750sa).:. eee 84. 45 
Immersion Coporation.......0.0.ccccccceeeeeseeeeseeen 408-653-4160 ois le 408-654-9360... cesceeesceseens 86 §=678 
Infotech Enterprise INC. .......csesnmeneanense 709-479-B98R 2 ee 703-418-3887 .cccccssssesecseee S17 68 
6-8 i? Interactive Information Expo, held in New teat an SA cdawavisd vannadens avaceucketestsuwes Sa ee Sabquaw iembadadssksmdee ase me ie Tea sui ntaniesaag@osau cans I a 
York City. Contact: Bruno Blenheim (201 2 A6- ntergrapn Vorpora lon Rr ee ae ee SHRED ONO TG ASA cat detec khakis Se erste cat woneantas es 
4400): (fax: 201-346-1532 Intergraph Corporation ............ccccccccccceeeeseeseeeeee BOO S49 txccccekeceopinsinciena™ 205-7 S0-OAG Er. Gare eee: ne fine 3 
); (fax: 201-346-1532). Intergraph Corporation .........cccccccssssssssssssecessseee 800 345-4856 ..cccccccccssssseessssee 205 730-944 ee 78 2) 
Itochu Technology, INC ....s..cccsccccssscsssccceseceseees 800-347-2484 ....ccccsssssssssssssseee 7 14-757-44oe ee 13.3258 
7-9 Open Media Framework Interchange M : 
| STOUT, NG 3 Sahat Fircheenccea Shans cba ctv accutane card bos) 47-8, 0: poem ener eee 415-626-0554 once ecestecees 27-14 
International Developers Conference, held in Megatek Corporation ......sscsccsessesseeeneene 619-675-4000 .o.eeecsneenrneenee 619-675-4341 aeesecssteceenee S962 
Scottsdale, AZ. Contact: Avid Technology Inc. Modern Media Technologies................-.:0-.0000+: 07 25 2-BAQGBA ici. scchassngecavenvec O7 252540984 ic. carcass 86 39 
(508-640-6789); (fax: 508-640-1366). NEC Techonologies .................sss.ssssssseesesssseeee B00 NEC INFO ........ccccssssessssseeee 708-860-5618.....cccccccceeee CV2-1 1 
NEC Techonologies ...............cssssscsssssecesssssssee0 B00 NEC INFO.......ccsssssssssssesseee 708-860-5618 ...cccceccccsceee 42-43 23 
Numonics Corporation...........0c.cccccceccceeeeeee Mee UJ i | a pi AU IO TAO IOS uh iseccdbudends S14 64 
C(RBLISA MOG tice Sacha 8 co Since 800-445-3526 .....ccccccssssessssseeee 708-351-7549 scscsccscscsccms S761 
PSHE Neas OTIS NIN MRE ENN INF cans op cad oak pats cles eee cast Ghee avec cubes cheotube dancin as 56-57 =28 
Pisa, Wie one at a en. 303-447-0248 5-40) DAG? os 83 54 
paces ioe ela : Poletti MiG. cAI tts nate 800-357-4777 oct 802-655-1439. ccnsen 1a 
. (01/-301- ; Prepress Difethtc2 5.2 dea esk B00 443-6600 ....ccccccccssssscessseee 201 B87-A919 fee ace, AA ch 29 
(617-361-3389). CDR eee hen BID re ce gen. ce aes Insert 73 
School of Communication Arts .........0.cceee Ol2-f2 iDance oie us TRE gag 0: A ee 85 
5-7 ShowBiz Expo East, held in New York City. Science Accessories Corp. ..........-.cssseeseeeseeeees PLUCUE VATS cia eat Ee 4 5 ap La TR RP A Pet Bon 227 
Contact: Advanstar Expositions (714-513-8400): SHE TIQEI CoE TAO Yo cccs 5. cave Cavenccesnscovscvnssaceveras AT 5 G8 1G 1G css ise eeies vous 415-331-9148 oo. cauc ies 9.4 
fax: 714-513-8481 SEVER EO DIO 5 cak aka pn ens ety say hasbsonncearegnaces DOV DE SSOU SG Wc cenpi sche acre tt «nee Ad Mas Yao os. 9% 5 RCNA 6 I 9 
(fax: ). i | 
Silicon Graphics essssanesecenansveceesnnsnasssenssevsennennn 800-800-7441 Dept. B411........ ALS ODA-GOT Vos. 3 caczystvaisctesceas 28 
6-9 1995 International Winter Consumer hel geatlang Corporation a basis vad duddekunp vabbewecetes aera Panebiedbusietansvardeweds igs Ria wn ah cd cease tmmnneemes tt ‘ 
Electronics Show, held in Las Vegas. Contact: la a, nc. sa eeecesecccscsscese : Seccccncassessecssaseseccescese a la a Ce eeesseesecssecosssssecsessse iz TOE IU cvsccvccnvensvecvucsncs 
Eiseronio indueeis A iation (202-457-8700): Summagraphics Corporation ..............cccccceee G00:.33 SUMMA siciici-ctzcacissds oF aat F l 6 0 RS aes eS A 11 6 
i aoe hc atl eae (202-457-8700); Summagraphics Corporation cscs... 800 33 SUMMA .....ccccsssssesssssees SCZ 2: Seeaeaee tates 53. (26 
(fax: 202-457-4901). Syndesis Corporation .......cccccccccccccsesecceeeeeeeeee AVABT45200- Fo 414-674-6363 oecccccccsccsscseeesee 85 50 
FE ae es ae Vancouver Film SCHOOI.......ssssssssssesesseeeeeseeeeeee 609-685-5808 «....ccccsssseeeseseeeeee 604-685-5830 o..cceccccsscseesseee 86 37 
=J inird Annual Conference On oClentiic an Viewpoint Datalabs Int’) ........cccesecseseeseseseeees GOO ee ia scecsesstuacesvatut OU LA SIO pay classe ices seougea 2 Ri 
Engineering Applications of the Macintosh (SEAM), Viewpoint Datalabs Int'l ..............sc.sscssssseseeeee Bi oGaNN oo pace ae Syn RES 60 Ae CV3 58 
held in San Francisco. Contact: MacSciTech (508- Wavefront Technologies IPH ssuledpigdlgacen Oksctan aed BOSSE 2B 4 T iiss citivenaei excess 805-963-0782 oc eeeeee Bei 3-36 
755-5242); (fax: 508-795-1636). Wavetront Technologies .............--sssssesecssssseeee GO5-S62-B4 17 iii. aati acess 805-963-0782 0... eee CV4 89 
Winstead Corporation .......cccccccccccsssssssssssseeeeeee BOO 9R 9089 a. sa oi 612 944-1546....cccccsssecceeseeeee 80 34 
13-16 MILIA ‘95, held in Cannes, France. POLORAING: ac. ieee ac abn. ae SOOO Ti BF 2a as ethics. 7 OA -AG AO ih: ctas tah S495 40 
as tae ee esta Inc. (212-689- ** Asia Pacific version only 
ruta a ce ateea : * - International version only 


The Ad Index is published as a service. The publisher does not assume any liability for errors or omissions. 


NOEL COMPUTER © RAPHICS W ORLD 


Show them & sell them 
in CGW’s Showcase 


Put your product in the spotlight with 
Computer Graphics World’s Showcase 
advertising section. It’s the perfect 
place to start your ad campaign for the 
computer graphics market and build 
visibility for your company or product. 


To participate in CGW’s Showcase, 
advertisers must submit a proof with 
the following: 


VW One 35mm slide or four-color 


transparency of product, or computer- 
generated art on a Mac disk, 


v /5 words of ad copy, brief headline 
and contact address with phone number, 


Copy and illustration must fit within 
31/3 x 4/3". 


Each Showcase unit features one pho- 
tograph or piece of artwork. 


Insertion order and materials must be 
received no later than the first of the 
month preceding issue date. 


COMPUTER 


GRAPHICS 


First time advertisers must submit full 
payment with materials. 


Showcase Advertising Rates 


(4/C each insertion) 

PRREIIGREY ooo Se ee a Rate 
Tere sc te. at eee $1835 
Bice Wen ia kere $1800 
1b, SEGRE ep eA SETA hea Re $1775 
fe pee hy, ere Oa a oes $1725 


To place your ad, call Shirley Athorn at 
(603)891-9183. 


Vv or complete film for the unit. 


WORLD 


Sales Offices 


* Showcase ads are non-commisssionable 
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UPSTATE NEW YORK 
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Here’s your chance to see why top producers of 3D animations, simulations, and games depend on Viewpoint 
object and motion data to save time and money. Call today and get your new 3rd edition Viewpoint catalog and 
DataShop™ CD-ROM* — free! They both contain thousands of Datasets in dozens of categories — stuff you’ve 
seen in the latest movies, commercials, and games. And with the DataShop CD-ROM*, you can download 
objects instantly — no more waiting for shipping. Even better, we’ve included over $2,000 worth of free data 


on DataShop. Call 1.800. DATASET (1.800.328.2738) to request your new catalog and DataShop CD-ROM. 


Multimedia title and game developers... save money... do a title license 


Call 1.800.DATASET (1.800.328.2738) to learn more. 


* DataShop available in 3D Studio, Alias, Softimage, and Wavefront formats. 


DATALABS 


Pre-Built Datasets « Custom Modeling Services « DataTools™ Vv 
Viewpoint DataLabs © 625 S. State Street © Orem, UT 84058 © Ph 801.229.3000 © Fax 801.229.3300 
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Renault's award 
winning Tasse de 
The video produc- 
tion illustrates 
detailed vehicle 
dynamics over a 
wide variety of road 
surfaces. Wavefront 
was used to create 
realistic environ- 
mental effects 
including shadows, 
reflections, motion- 
blurs, and trailing 
dust clouds. 
Wavefront’s open 
system enabled 
Renault design 
engineers to export 
data from their own 
dynamics simulation 
software for use in 
the video—ensuring 
accurate motion 
trajectories for all 
moving parts of the 


vehicle. 


Vv 

See us at 
AUTOFACT ‘94, 
November 15-17. 


a ENGINEERS in the world’s most innovative 


companies already know the value of Wavefront’s data in 
motion images: Wavefront accelerates the design cycle for new 
products. By bringing CAD data to life in realistic animations, 
Wavefront shows exactly how a product works and interacts with 
its environment. By accurately conveying key design properties, 
Wavefront allows greater product insight for faster market valida- 
tion. And marketing and manufacturing can work with design data 
in parallel—further reducing your time to market. 

Join the world’s most innovative companies by putting your 
data in motion with Wavefront. With links to all major CAD 
packages, Wavefront offers the most complete 2D and 3D software 
solutions for product visualization and animation. Beyond CAD, 
Wavefront also brings computational fluid dynamics, finite element 
analysis, dynamics data (and more) to life in vivid detail. Wave- 
front’s open system gives you maximum creative control, accuracy 
and reliability. It’s the choice of more workstation users than any 


other 3D animation solution. A 


Call today for more information and your Data in Motion Video CIRCLE 59 ON INFORMATION CARD 


Wavefront Worldwide Headquarters : 530 East Montecito Street - Santa Barbara, California 93103 USA ® Tel: 1.800.545. WAVE - Tel: 1.805.962.8117 - FAX: 1.805.963.0410 
Gent, Belgium Paris, France Eschborn, Germany High Wycombe, UK Agrate Brianza, Italy Tokyo, Japan 
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